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INTRODUCTJON

The purpose of this publication is to serf e as a course of study for Da Processing I. It is intended tVgive
guidelines to school staffs for planning and organizing the insiructio rogram as well as to help teachers
make appropriate decistor abOut teaching. Program goals, student ou omes,and unit activities are listed
as a guide to help the teacher in presenting, evaluating, and expand g the curriculum materials. The
structure of this guide permits the:teacher to use the material for tradi oral group instruction, for small
group instruction, or'for students' progressing at,their own rate. .

The nature of the 'course requires the use of equipment for hands-vn limn mg, and the material presented is
oriented to the use of a Computer system.

, .. .4.

The block diagram which follows indicates the sequential placement the nine-week units (modules),
either for a one-hour (solid block) or a two-hour (dOtted block)' progran.

Students will be expected to complete successfully the objectives of each knit, either by participation or by
examination, before proceeding to the next unit.

:

bi.

10,

s

.7_...

i .

1-
Nine-Week Modules .

411

DATA PROCESSING I

:

woo*
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1: nit .1. ,- I..
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Basic
Concepts

A

. .

,
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Computer
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4.
.

Unit 4

Unit 5.
. .
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Computer .
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F.._........._...._4.._wim

. Introduction
tb RPG

t
Iririrtnediate
RPG .

,
-:.........,,.1.-

-.
Unit 7. I

.1,
. 1 ..

%

.
,

I

.,Introductio
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.
Unit 8.

'
'IntermediateI

COBOL
V

4 -`

,
r

le
i



. OVERVIEW

There is little doubt that sophisticated data processing is not only With us to stay but is hav in& an increasing
impact uponour livesras private citizens. Instruction in this field is necessary not only, for vocational
purposes but also for general basic data processing technology and systems as a consumer topic.

,

DataTrocessing 1 is intended for 11th and 12th grade students in the Montgomery County Public Schools
as an elective offering. According to the MCP'S policy on Evaluation and Reportinii Student Progress,
evaluation will be based on evidence of the attainment of the instructional and performance objectives for
the course Srftce this is an elective course not specifically -..%uired by the Maryland State Department of
Education for graduation. students may elect a Credit Nal.Credit basis for evaluation, subject to the.
conditions outlined in the Evaluation and Reporting Student Progress policy,

The cours4upports all of the objective; of th6business education program and specificallyaligns itself with
the primar purpose of Business Educatio stated in the Program of Studies ". . . to prepare students for

. entrance into businesS careers and to.enable them to reitder efficieht service in their Nocations so that they
ma) advance to higher Ills of employment.-'

/(-'-
Upon completion of-Data Processing I, most students should: ,

understand the historical development of the computer, its current and-future uses

understand the computer's role and influence on daily lives

understand basic functions of any coMpliktr system input, storage, control, arithmetic logic, and
output

be able to use the computer effectively during post high school education

acquire a background of data processing concepts adequate for job entry in the field

differentiate between computer data processing and earlier. data processing

use computer techniques to solve business application problems

While the course objectives are compatible with all the MCPS goals of education, they address themselves
more specifically to the Career Development area. The course also supports the total,Career Education
effort in the county by making available the opportunity for specialization, the third component of the
Career cationflesign. The Career Development area of the MCPS goals of education states,

The. school must help, each student gain:

knowledge end appreciation of the wide variety and interrelationships of occupations 4n
modern society V.

opportunities to e-xplore potential occupations in relation to personal aptitudes and
interests, unrestricted by stereotypes of sex, race, or socio-economic level

the knowledge, skills, and abiliti at enable him [8' her] to secure satisfying employment,
embark upon further training and dueation in a cholen career field, and adapt occupational
talents to changing job demands and opportunities ;

I 'Business Educdtion.- Progr 'am of Studits.,Vol. 3. Rockville: MCRS. 1976.

viii 7
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UNIT 1. BASIC CONCEPTIOF DATA PROCESSING
. -.

: -
This unit Kill giNe the student an craw, iew of the historical developments in data processing. The unit also
..0%ers aspects of the meaning, rm.:.cOns, and needs for automated means of processing information. An

;introductory .explanation of the principles of punched card processing and computer concepts will be
developed. . * . -:. . ,

, =

Aj the completion of the unitEiASIC:CONCEPTS OF DATA
,
PRQCESSING, the student should be able

to: .

. . . .

Describe some of the ihronological developments of counting devices

Eiplafn the procegsing of data in our expanding world of hilliness

Identify and explain the functions of the ,card punch machine /.

Record datiin punched code by operating the card punch machine

Classify data by operating the card sorter

Recognize the history. types, ptirposes, and functions of computer devices

UNIT I, BASIC CONCEPTS OF DATA PROCESSING

The student" should be able to describe some of the chronological developments of counting devices.

PERFORMANCE OBJECTIVES
and ASSESSMENT MEASURES

Idtntif-icime of the major counting devices, and name the inventor of each.

Given a list of devices and concepts and a list Of inventors,and contributors,
'match, them.. "

Describe briefly the development of counting ddNicei, in this country, and knov, the contributors or
invent9Aof each.

Given a list of devices and "concepts a d a list of inventors and cont4butors,
match them.

UNIT 1. BASIC CONCEPTS OF 6:AlA-PROCESSING

The .student should be able to explain the processing of datp in 'ur expanding Korld of business.

PERFORYANCE_ OBJECTIvrs
and ASSESSMENT MEASURES

Differentiate between the various types, of information processin

Write a desciiption of the difft;egeesa ong four of the five basic methods of
' information prccessing.

41,



Follow the flow of information and work activities it11.95ugli a busihess.corporation, and rdate it tp the
.

functions of the data processing department.
*.

Draw a diagram showing the relationship between the computer departmenrofa
manufacturing corporation and.theflow of data through the corporation. Shoy
the flow lines into and out of the Computer department. (Appendix A-1) ';/

Describe the five phases of processing data.

Given an unarranged, list of narnei and descriptio'ns, match the name of each_
phase of processing data*to the description.;,

\State the needs for the change from rpantial to p unched card processing ofdata.r
List and explain some reasons for changing from
processing of data.-

UNIT 1. BASIC CONCEPTS OF DATA PROCESSING

. The student should be able to identifiand explain the functions of the card punch machines.

ual to punched card

BEIFORMANCE OBJECTIVES
and ASSESSMENT MEASURES

Describe the ehaiL'cteristicsof an 80-colyrimcard and code data fields using the Hollerith code.

I

Code your narne and address using an 80-column Ord.

Compare the differences between the 80- and tcolumn punched card.

Given an unarrouiged list of characterislics, align the characteristics under the
-heading 80-column card or. 96-column card,

List the.purpose and the differen'as between various card punch machines.

Given a written list of unique features of each card punch device, match these
unique features whiz the madhine model described.

Write a statement giving the purpose of a card punch machine.

Give the purpose.andlhe differences between three card verifiers.

Write the purpose of the Card verifier in relation to the card punch machine.

Identify the purpose and the differences bet%4een the three IBM card sorters.

State the different sorting speeds and uses of the IBM sorters,
*

Explain the purpose and the job applications for a card reproducer.

State the purpose of a card reproducer, and list some °tithe job-applications it can
perform. . )

2
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Identify the five major uses of the collator. /--,_ ,

State the purpose of a collator, and list some of the job applications it can

I
... 4perform.

Explain the purposes and the tises.of the accopnting machine.

Write a statment giving the purpose of in accounting machine, and list Some of
the' ob applications it can perform.

-. ..
Descrihe the Purpose and the positions of printing used by the card interpreter.

._ . :

'Write a statement thing the purpose of a card interprpter*, and list some ot the jot;

. .
applications it can perform., ,L*

Culminating Activity:
--

Match a list of card punch maihine names and numbers with a list
of the unique uses of each machine.

UNIT I. BASIC CONCEPTS OF DATA PROCESSING.

The student s'ho uld be able to record data in punched code by operating the lard punch machine.

PERFORMANCE OBJECTIVES
and ASSESSMENT/MEASURES

* r /
Name. lotate, and use all-Vans of the card punch machine to solve a variety of prqblems.

al:,G" Using an illustration of the IBM 29-card punch, label the machine parts by wrifing
e part name and by drawing a line to theidcation of the part. (Appendix A-2)

Using an illustration, list the functiOnal key to be depressed to move one card
from one station to another station as you assume the punching of columns 1-67
without program.contcol. (Appendix A-3)

Punch cards according to a series of predefined instructions. (Appendix A-4),

esigrt and punch a program did.

tesign and punch program cards according to the problem directions.
(Appendix A-5)

1 *
9

t
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an" 1. ,BASIIICEPTSOF- DATA PROCESSING

The student should W"able- to Classify' rata by operating the 'card sorter..- i
PERFORMANCE OBJE,01)4S

and ASSESSMENT MEASURES

Nitrite, locate, and use al) pins of the card sorter,,to.sive a variety of problems. . .,
. :

.

- Using an illustration of.the card siarter, label tOe machine parts, and indicate the
-,-. -card feed path. (Appendix A-6) . -

Identify the different sorting speeds and use of the 4BM sorters.
- .

Label a diagram showing the basic principles of electricity as they apply to all unit record machines, except
forthe card punch. . %

_.../. --t t ( -

Given a schematic, describe the basic principles of electricity in 'relation to the ,
sorter timing cycles. (Appendix A-7) ,. , -

-
Culminating ActIvity:-

Given a deck of punched cards, sort the cards first numerically
and then alphatietically.

Perform a card sorter selection problem using code pulch and
multiple numeric code punches in one code coltAnn. .

ilT I. BASIC CONCEPTS-OF DATA PROCESSING
.

The student should be able to recognize the history, types, purposes, and functions.of computer devices. -

PERFORMANCE OBJECTIVES
att11<SESSMENT MEASURES

Reciall the contritrutiOns made to the historical development of computers.

Match &list of early computers and computer technology to a list of inventors or
contributors.

I-
Describe the functions of each of the five parts of a computer system and follow the flow of data tbrotigh the
computer.

V

t 4 '1- Sketch,' label, and explain the five computer components;add show the flow of
data through the" computer system. , I

, - , ,.
Identify the cause and effect of the change from punched card to computer processing.

- ,

List the differences between the processing of data by card punch Machines aril
by computers.

*
, .

,

;Identify four types of computers.

St
List several types of computers and describe their differences.

;
4 - r
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UNIT I. :CIUTIAE

," fr

. REFERENCE ;
or

_. _
dr

,I. 'A,n Historica I Suryey off,-Cornputing Deiices ',' t

, . .
4 .# . p

A. Finger counting

*. B. Stone counting

C. The abacus

'b. Pascal's accounting machine (1642)

E: Leibnitz's OK/functions machine (1671)

, 1

q

F. -Babbage's difference engine (1811),
'.2 -

G. Bursoughs' addrng,machine (1885) - -,
J

H. First use of Pa-per tape (1728),Bottcho)n.and Falcon

Sr_ 1First use of punched cards (481/461) Jo-g epti Jacquard

J. Hollerith Bode (1887) -
: ,

.Fristory of IBM (196-1924)
s.

*L. Jame& Powers (1908)
. . ,

.
. . . i

M. Hiitory;of UNIVAC (1911-1955)
,....- . ,. .

. - ... . .

II. Types of Infprmation Processing .
- ' .

A. anual, Dp ,

B. Mechanical, ADP .

C..4.carld punch machia, tif"DP

D. Integrated,. IDP .

t 6

. E. Electrisnic, EDP,\
-x, 1

III. Basiniss'Organization t.. / ,
. ;. t,

. A. Principles.of totsinegs management,

1 4
.1.

1 . Sole proprietorship

'
hip

t
f-

. , 2,. Partnership .
' t I CbfOoration... . , .

B. Three typei o f.business activities.. ;,..

6 t

.t
.11111Nr

5

12

I

6,4
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UNfr1: OUTLINE IlEFERENCE

C.. Inforrnatibn flow
4,

I. Purchasing
2. "Receii,ing .

3. Disbursements -
4: Stoclskeeping
5. production'
6. Sales
7. Billing and collecting
8. Delivery

"i

Iy. Data Manipulation .

. .
A. Collectpon of source documents

-:,'1.

. B.
.

Recording and coding

. C. Classifying an6 sorting

.0 Calculating

E. Reportpng and summarizing

V. Reasons for Studying Data Procesiing

A. Changes in society

B. Changes in science

C. Changes in industry

`.

0

r

VI. Need for Charige fsom Manual to Punched Card Data Processing

-A., 'Clerical worker shortage t

B.. Increased volume of

C. Accuracy and control

D. Economy

E. Improved reporting

$

6 13
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'UNIT I. OUTLINEe., REFERENCE ,

yit. Punched Card Data Processing
. .

1. The punched card
I t

I Physical characteristics
a) lie and shape of 80-cOlum' n card (31/kx 714)
b) Rows and columns
c) Edges and face
d.) . Identifying marks
e) Size and shape of 96-column card
Recording data in Hollerith code

3. '.Card field forMat
4. Card record-
5. Card file ,
6. Advantages and limidtions o(clata in midi

. -
B. The card punch machine

I. Description
2. Purpose
3.- Differences between

a) IBM 026

c) IBM 129

I. IBM 029 '

d) IBM 5496 (96-column data recorder)
e) UNIVAc 1710

C. The card verifier

I. Description
2. Purpose
3. Differences between

a) IBM 056
b) IBTvf 059
c) IBM 129

D. Card sorter

I. DesCriprion
2. Purpose
3: Differences between

a) IBK 082
b) IBM' 083"
c) IBM 084.

'k;4' Machine functions
a)* Numeric
b) Alphabetic

:c) Selection-
d) Bloccsort

4

4

r

4

7
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UNIT 1." OUTLINE

E., Card reproducer'

I. Description
2: Purpose
3. Uses

a)' Straight reproduce

,

IIEFERENCEI

, b) Offset reproduce
c) Gangpuncb ,.
d) Intsfsperse gangpunch

F. Collator elt

*or

I. Description.;
2. Purpose f
3. Uses

a) Sequence, check
b) Matching with selection
c) Merging
d) Selection
e) Match and merge with selectibn

G. Accouhting machine (tabulator)

I. Description
'2. Purpose
3. Uses

a) Detail print (list)
b) Group indicate
c) ,Group print
d) Group print and summary punch

H. Interpreter

I. Description
2. purpose

/3.. Uses
a) Straight interpret
b) 'Offset interpret
c) X elimination.or transfer
d) Interpreting on upper or lower line
e) Multiple printing

.;,

VIII. Gprd Punch Machine Operation .

A. Card path,

B. Machine parts

e

'Sr

4-

-

Wanoys, et al.
4
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UNIT I. cfUTLINE REFE*ENCE

C. Combination keyboard ,

t. Functional control -1(61'
...

s
2. Duet and single elaradter ciy` s

3. -Functional couVronl, vitcti
-

D. Offiggistered cart154#0, .
.

Ak.

. E. Program control unit

!.4

1. Program control level
2. Program drum remov'alancr4; sertion

F. program carddesign
-4 -, .

1. Field definition ---"k
,

2. Start automatic skip - .

3. Start automatic duplication
4. Alphabetic shift ,',. . a,

5. Start alphabetic duplication
6. One level program row 12 -I ..

7. Two level program row 12-1 and row 4-7
i.

IX. Card Sorter Machine Operation :

A. Card path

B. Machine'parts.

C. Timing:cycles

D. Card alignmeliand handling

1. Check for card positioning of corner cuts
2. AID .
3,-

4. Pk
5. Joggle
e Realign

E. Removing card jams

F: Replacing sort brush

G:_ Check brush timing

H. Uses .

Numerical sort
2 1p ha be t cfri I sort

3. BI9ck sort
4. Cdrd selection .

.0

-

fp

f.
a
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'UNIT 1. OUTLINE
,

REFERENCE

ti

I. Card checking-, ,

4. Sight Check
2. Sort, needle .

X. An Historical Surverof Computer.- Systems and Devices'

A. History,

I. Difference engine ,
2. Mark i
3. ENIAC'
4. Stored program

,5. UNIVAC

B. Technology
4

First generatiori,(1946-59)
2. Second generation M959-651
3. Third generation (1965-70).
4. Fourth generation (1970- )

XI. Overview of Components of a Compqter System

A. lnput .

B. Central-processing unit

- I. Storage
2.. Control . '
3. Arithmetic.togic (processing)

6,-, Output _ , - N
..----

X11.(Need for Change fromA,Punche. d Card PrOcessing to Computer
/ .

Processing. , ....;
I 0

. t.7 .

A. Explosion of data

B. Speed of processing

1.. Millisecond
2. Microsecond
3. yanosecond

.C. Greater problem applicati&I

)S111. Types of Computers

A. Air alog

'

10

"
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tioNlt 1. OUTLINE REFERENCE

/ B. Digital

1. General purpose
2. Special purpose

.C. Hybrid

D. Minicom ters .

- RESOURCES FOR UNIT 1. BASIC CONCEPTS OF DATA PROCESSING

Teacher References

.___1 % ,
Eastern Business Tfachers Association. Pruces..,g Data in Bustnes.s, Education, and Government.

Somerville. N.J.: EBTA, 1972. , r
. . ii,

Schnake. M. A. Data.Proceising4 Cgncepts. New York. McGraw-Hill Book Company, I973..-
If

rextbooks

Awad-. Elias M. Business Data Processing. Englewood Cliffs, NJ.. Prentice-Hall, Inc.. I-971.

Crawford. F. R. Introduction to Data Processing, 2n d ed, Englewood Cliffs. NJ.. Prentice-Hall, Inc., 1973.

International Business Machines Corporation. gcbic sPiatched Card Data Progessing Programmed
Instruction Manuals. White Plains. N.Y,/IBM, 1964.

.
Wanous..E. F., agner.,Gerald E., and Wants, S. 1.'7' Fundamentals of Data Processing. New Rochelle,

N.Y.: South - Western Publishing Company', 1971.

Supplementary

M.nnesota ning and
transp rencies. St. aut,Min n.r M Company, Visual Products Division, 1966.

nufacturing Compan}.IData Processing, Vols. 1-4, and a corresponding set of

0

rj

18
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UNIT 2. COMPUTER CONCEPTS

This unit will give the student a knowledge of a cotnputer system, its internal means of oding data, its base
.numbering system, and the concept of programming a computer system. The unit also presents the concept
of the progra iming cycle from the initial presentation of a. problem through to its solution.

At the to letion of the unit COMPUTER CONCEPTS the student should be able to.

Identify forms of computer hardware devices

Describe different types.- 4f computer software

Discuss the organization, methods of processing, and limitations of a data processing facility

. Recognize and apply numbering and coding sy-starns used in computer operations

4%ranslate a computer problem statement into a graphic flowchart and follow the problem through
the programming cycle

Identify career opportunities in data processing

UNIT 2. COMPUTER CONCEPTS

The student should be able to identify forms of lornifuter hardware devices.

PERFORMANCE OBJECTIVES
and ASSESSMENT MEASURES

1 7
Classify computer hatclware devices as either input, output, or both input and output.

I

Given the names of 15 devices, indicate which ones are input only, output oily, or
kith input and 'output.

Recognize various technology used in primary storage devices.

Name art' briefly describe some of the types of memory use as primary sty-age
devices.

UNIT 2. COMPUTER CONCEPTS

The student should be able to describe different _types' of computer softwar

PERFORMANCE OBJECTIVES
and ASSESSMENT MEASURES

Explain the rase of language translators,.

Name the tys of language translators and describe their functpons.

Identify the charagteristies of several common compirter progrqmmipg lastguages.

State the major cha'racteristics for the following programming languages. SPS,
RPG, COBOL, FORTRAN, ALC,

13
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Explain the relationship of language translators to program 'languages.

Describe the function of a' language translator as
progr(ramees- language.

Distinguish between hardware and software, ,

it is used in compiling

Draw a diagram showing the relationship between the hardware and software in a
computer system. (Appendix B-1)

COMPUTER CONCEPTS

The student shotild be able to &scum the organization, methods of praesstng,_and hmitations ofa data
processing facifiey.

PERFORMANCE OBJECTIVES
and ASSESSMENT MEASURES

Recognize the limitations of l'Eomputer system.

List some limitations of a computer systern.

Distinguish between the different methods of computer processing and their application al applied to
specific business needs.

State the types of data processing organilations and a unique chararn.su teach.

List and explain the methods of processing data in an in-house data processing
organization.-

Match descriptive statements to the following terms: ,

time sharing
service bureaus
batch processing
multiprogramAina
multiprocessing

\ facilities management
I

UNIT 21 COMPUTER CONCEPTS

The student shduld be able to retignize and apply nurngetgaruIding systems used to computer
operations.

PERFORMANCE OBJECTIVES
and ASSESSMENT"MEASURF,S ,

Apply the concepts of computer arithmetic to counting, calculating, and convening numbers in different
number bases.

Count from 0-32 in binary, octal, and hexadecimal.

14

0
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...-
. Perform calculations, by adding and subtracting in binary, on a series of

arithmetic problems. ,
i °

...
! Perform,.. number conversion in three number bases._ .. tt?.- .:..

. A t
arithmetic

_. 1 -Performcomputer arithmetic quiz, (Appendli 13-2)

Code alphabetic and numeric information in several coding systems. . _of

. .

Show a comparison of coding systems by coding your name and address in
Hollerith, BCD, EBCDIC, and ASCII. .

-

UNIT 2. COMPUTER CONCEPTS'

The student should be able to translate a computer problem statement into a graphic flowchartand !ellen
the problem through the programming cycle.

PERFORMANCE OBJECTIVES
and ASSESSMENT MEASURES 4

Recognize the ihape and pi/r ose for each flowchart symbol.
ti0.

Id ntify each standardized symbol on a flowchart template.
ft

!low the flow cif data t rough a business organization and through its computer system.

Draw a flowchart showing the flow of data through a business organization.

Given a problem statemept and .Lpredrawn flowchart, follow the flow/chart
through the procesting steps &p arrive at a final result. (Appendix B-3)

List and explain the meanfiig of the steps in the cortiN programming cycle.

List the steps in the programming cle in their correct order from retipt of a

"4.

problVn statement to documentau n of tl3efinished computerize jab.

Given an unarranged list, arrange the steps in the programming cycle.
. -

Classify and explain each item that makes upeproblem documentation.

List in sequential order the ham that make up the d cementation
computer job.

UNIT 2. COMPUTER CONCEPTS

The studentshould6 a4le to identify career opportunities in data processing.
I -

PERFORMANCE OBJECTIVES
and ASSESSMENT MEASURES

Name the dta processinpareer jobs from the lowest level job titles to the top level.

Outline the career opportunities in data processing, showing the various career
paths from a beginning worker to the top leyeLposition. (Appendix B-4).

15
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Relate the data processing career oppcirtunities to the education

UNIT 2. OUTLINE

Select data piocessing want ads from n:
required and the salary offered "k.

fining required

ers and look for the experience

Write a description for the major clas40 bfl(lata processing jobs, listing the
follow* f i

. 4

entry skills...required
job duties
salaiy range
future job outlook -

advancement possibilities
types Sand locations of industries wher jobs are available

REFEREPrC

liComposition of a Computer System

A. Hardware

1, Input 'devices and appropriate flowchart symbols
a) Carcrieader
b) Magnetic tape
c) Magnetic disk
d) Magnetic drum
e) Punchedpaper tape
I) Magnetic ink character reader
g) Optical character reader
h) Termigal ,
i) Displa9k.station
j) 'Console typewriter
k) Data cell
1) Other

2. Central processing 'unit
a) Primary( main storage devices

(I) -Magnetic core memory
(2) Thin-ffincinembry _

, (3) Cryogenicinemory
(4) Photo-digital memory'
(5) Electr.o-optical memory

b) Word length (Computers
(1) Fixed
(2) Variable

c) Control
d) Arithmetic/logic unit

16
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UNIT 2. OUTLINE REFERENCE'

3. Output devices and appropriate flowchart symbols'
a) rd ,punch
b) grietid tape
c) agnetic disk

.9'
,d) Magnetic drum 0

e) Punched paper tape s.
f) Line printer
g) Terminal
h) Display station
i) Console typewriter
j) Microfilm/ microfiche
k) Plotter
1) Data cell
m) Audio response

8. Software

I Language translators
a) Assemblers low level
b) Compilers high level

2. Programming langdages
a) Symbolic Pr gram System (SPS)
b) Report Program Generator (RPG)
c) Common Business Oriented (COBOL)
d) Formula Translation (FORTRAN) ,
e) Assembly (LC) ,

I) Programming Language I (PIi I)
g) Other

.

-C. Peopleware the data proassinistaff who do:..

,A. Problern'definitioni specifications
System analysis and design '

'3. Program develop-tient programming
4. Input data- preparation

.5. Program loading operations

11. LimitatOns of a Computer System

A: Inability to handle unprogrammed information

Y

B. Inability to make decisions indepehdently

C. Occasional breakdown

D. Impracticality of use on nonrecurring or nonrepetitive calculattOns

14
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UNIT . OUTLINE
a

REFERENCE

III. Computer Size Capacity

A. Minijomputer
sir

B. Small computer

C., Vediatif size computer

tD' Large scale computer

IV. Processing Organizations
,

A. In-house

,p B. Time sharing

C. Service bureaus

D. Facilities Management

V. Pr sing Methods

Batch

Muliipcogranuning

Multiprocessing

VI.' ComputerArithmetic

A. Place value concept of numbering systems

tr

It

1. Binary
2. Octal
3. , Hexadecimal'

B. Adding and subtracting in binary

c: Number conversion .

1. Binary
a) Decimal to binary
b) Binary to decimal

2. Octal
a) Decimal to nNsc
b), Octal to decimal
Q Octal to binary

3. Hexadecimal
a) Decimal to hexadecidial
b) Hexadecimal to decimal
c) Hexadecimal to binary

18
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UNIT 2. OUTLINE REFERENCE

VII. Types o f Internal Storage Coding Systems

A. Review of Hollerith

B. BCD

C. EBCDIC

D: ASCII

VIII. Flowcharting Concepts

A. System flowchart

F' of data (hrd iigh the organization
2. Flow of data/th ough the computer system

B. Progglm flowchart

Decision table
De i4 problem flowchart

The Pro ammng Cycle

A. .Read he probleNtatement.

Orga ize:

In 'ut-card lay. t

0 tput-print- -spacing chart/carriage control tape

C. Develo problem solution:

I. Dfcci ion table
Flow hart

D. Explain ho the formal problem specification is developed.

L. °rail wri tent problem statement
2. Samplei u formation
3. Sample ou p information
4. Processing o be performed
5. Explanation of application

a) Logic for ofution
b) Equipmen
c) CompUter nguage
d) Sourde of t t data

6. Job specification.

E. Code the source progr m.

19
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UNIT 2. OUTLINE

F. Punch:

REFERENCE

. 1. Source proem -.
2. Test data ';411
3. Job control language cards'

a) Explain their function.
b) -Explain the order of JCL cards in the run deck.

...

6. Test the program:

1. Print program list and desk check.
1 Compile.

H. Debug program diagnostic errors.

1. . Recompile'and run test data to test program logic.

J. 10fganize the documentation:

1. Problem statement and specifications
2., Decision table/ flowchart
3._ Source document sample
4. Input format record layout
51 Output format printer-sp*acing chart/carriage control tape
6. Compiled program listing

_7. Output result of test data
87Operator-run ihstructions

X. Career Opportunities and Training in Data Processing

A. Data control

B. Data entry .

C. Tape librarian

D. Card punch machine operator

E. Coniputer operatbr,
F. Programmer

G. EDP system analyst

H. System analyst

I. Manager/director

J. Comfiuter repair technician

r

K. Manufacturer software programmer

L. 'EDP systems design engineer

4.

),
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RESOURCES FOR UNIT 2. COMPUTER CONCEPTS

4.:*: 1

.Teacher Refere

7 , -,... ,t . ..

Estern Business Teachers Association. Processing Data in inessEducation, and Government.
1 I Somerville, N.J.: EBTA; 1972. . , ,_ ,

t

Miller, Boulton B. Computers: A User's Introduclion,Edwardsville, Ill. Bainbridge, Inc., 1974.

Schnalee, M. A. Data Processing Concepts. New York: McGraw-Hill Book CoMpany, 1973.

State orCaliforgia Employment Development Department. Career Guides for Entry OccUpations in Data
Processing Sagrameiiid, Cal.. State of California Emploxment Development Departrtient, 1974.

_ Textbooks

Awad, Elias M. BUsiness Data Processing. Englewood Cliffs, N.f.:Prentice-Hall, Inc., 1971.
. .

rawford, F R Introduction to Data Processing, 2nd ed: Englewood Cliffs, NJ.. Prentice-Hall, Inc., 1973.

Int anal Business Machingi-Corp. oration. Introduction to IBM Data Processing Systems White
s, N.Y.: IBM, 1969. ,

--. Number Systems. White Plains, 1968..

Marxer, Ellen Elements of 'Data Processing. Albany, N.Y.. `Delmar publishers by Litten Educational
. Publishing, Inc., 1971.

Shglly, Gary B and t' ashman, Thomas J. Introduction to Flowcharting and Computer Programming
Logic: Fullerton, Cal.: Anaheim Publishing Company, 1972.

.
Wanous, E F Wagner, Gerald E.; and Wanous, S. J. fundamentals of Data Processing. New Rochelle,

N.Y.: South-Western Publishing Company, 1971.

Supplementary

S Government Employment Service. Dictionary ofOccupational Titles 1974 -75. Washington, D.C..
Governinent Printing Office, 1974.
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UNIT 3. COMPUTER OPERATIONS I .8

This u nit is designed to giibe the student knowledge of the operation of a Computer and its hardware,
including the card read punch, the line printer, the console panel, the console typewriter, the magnetic disk
drives, and,magnetic tape drives. Hands-on training will be provided.

At the co*Letion of the unit COMPUTE OPERATIONS I, the student should be able to:

ke operational the input and outpl devices

Explain the function of keys and indicators on the input and output devices

Perform the operational responsibilities ,required with the use o(the card reader and printer

Recogilze and exTplain the use of diffeient types of card readers and printers

Operate disk drives and perform preventive maintenance

Explain disk storage concepts

Operate tape drives and perform preventive maintenance

Explain-tape storage concepts.
.Recognize and explain the use of other external storage devices p

Explain the concept of stored programs and data files on external devices

UNIT 3. COMPUTER OPERATIONS I

Tide studept should be able to make operational the input and output devices.

PERFORMANCE OBJECTIVES

5- and ASSESSMENT MEASURES

Describe thrprocedures required to:

ready the card reader/ punch
ready, thine printer
ready-the disk drive bk

at

S

Perform the correct procedures to power on the system and WI:

ready the card reader/ p
ready the line printer
ready the disk driv.e
respond to the console typewriter messages

p.

23'
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UNIT 3. COMPUTER OPERATIONS
41. t .4ty

The student .should be able to explain the function of keys and indicators on input and output devices.

PERFORMANCE OBJECTIVES
grid ASSESSME.N.17 MEASURES:' . -

Describe thg card read/ punch path.

/11

4
Draw a schemhtic of the card read/punch showing the card feed path.

Explain the function of the card read/ punch indicators.

Write the function of the card read / punch indicator lights and keys.

Explain and use the card read/ punch operational keys.

.

Write dr explain orally in detail the function of each operator control key on the
card read/ punch.

Explain the function'of the indicators and operational keys on the line printer.

Write the function of thelineyrinter indicator lights and operational keys.
.

Define the functional operation of the parts of the line printer.

Write or explain orally in detail the function of each light and manually operated
pan on the line printer.

. ,
Operate the line printer to change hnd align paper, using all previously learned operating parts.

,

Mount the paper g,nd carriage control tape on the line printer.

Explain the purpose of the indicators and operator keys on the CPU console panel and console typewriter.

(Venue the computer by using the cPU console panel and consgt typewriter to
power on and power off the computer.

Explain the function of the disk drive indicatoru, and use:thcoperational keys. -..,-... ..-

. 1,

i Identify and explain orally or in writing the funetion of the disk drive indidators
and keys. -

UNIT 3. COMPUTER OPERATIONS I., t

The student should be able to perform the. operational responsibilities required Kith the card reader and
printer. , .
PERFORMANCE OBJECTIVES

and ASSESSMENT MEASURES

Remove c?rd jams from the card read/punch.

Petiorm the correct procedures to remove a card jam in the Card reildFpunch.
24
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UNIT 3. COMPUTER,OPERA r1O VS I

Design, punch, and mounloa carriage cohtrol tape on the.line printer.

Punch a carriage 'control tape from aredeflned set of instructions.
-

Mount a camage'control tape on the line printer.

Awl) the techniques to change and realign a different size form (paper) on the line printer..

. Make machhq"a)djustments to change and realign forms (paper) on
printer.

'Insert a ribbon on the line printer.

Remove the old' ribbon, and insertcthe.'new ribbon on the line printer.

UNIT 3. COMP ER'OPERATIONS I

The student should be able to refognize and e.xplaut_the use of different types of card readers and printers.

the line

PERFORMANCE OBJECTIVES . .,
and ASSESSMENTAItEASURES

. .

Ditingu-ish between brush concepts and photoelectric concepts in punched card reading.

Describe.,the'major differences between the two types of card reading devices.

Explain the advantages and limitations Of different types of line printers.

Given a list of five types of printer devices :describe one outstanding feature of
each.

The student should be able to operate disk drives and perform preventive maintenance.
-

PERFOI$MANCE OBJECTIVES
and ASSESSMENT MEA'U'RE.?

Identify the procedures to clean and maintain thedisk pack.

Clean the disipack,cover and change tie dust filter from the bottom of a disk
pack.

Identify the procedures to mount arid (mount disk pack.

M'ount a disk pack, and ready the disedrive.

F
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bNIT 3. COMPUTER OPERATIONS

The- student - should k able ;49 explain disk storage concepts.

,
PERFORMANCE OBJECTIVES

and ASSESSMENT MEASURES' .t

,Describe the funcc'titi of the t ommand verbs read, wi-ie, and seek.

..--
Given a list of verbs and a list of definitive statements, match them.

Explain the physical organization of ddisk file.

. Draw a schematic showing the tracks, sectors, and cylinder organization on a
disk.

List' advantages of disk files over tape files.

Draw a series of tape ,records; compare them with corresponding disk records,
and show the addantage of using disk records.

Recognize the characteristics of different.types of disk devices...

Describe the differences betweeh various types of disk devices.

ulminating,Activity:

- Given a list of words and definitions; match the words with`the
definition. (Appendix C-1)

UNIT 3. COMPUTER OPERATIONS I

The student should be able to operate tape drivesid perform preventive maintenance.

PERFORMANCE OBJECTIVES
. and ASSESSMENT MEASURES

Explain the funclion of the tape drive indicators and keys..

Match the description with'the.name of the various indicator lights and keys on
the magnetic tape drive:

Explain the procedures to clean tape drives. '
4

Perform the. cleaning routine on.a tape drive.
. , . ,r

Explain the procedures to mount and demount tapes.
. a . . .

PerforM the necessary steps tijnotint a tape and ready the tape drive.
, \ '.
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UNIT 3. COMPUTER OPERATIONS I

The student should be able to explain tape storage concepts.

PERFORMANCE OBJECTIVES_: ..,
and ASSESSMENT MEASURFt.,.

,
A'

f., Identify data representations as they
.
appear on gnetic tape.

, s
( ,..

Draw an illustratiof to sh&w numeric and alphabetic characters on a 7- and a 9-
track magnetic tape.

List 'advantalit and limitations of tape files over: card files.
. .

Given Aard layout and a problem involving a series of 500 cards, indicate the
amount of space that would 6c required to store the COQ records of information
on a tape file. ,

R4cognize the dtstinctiye characteristics of different ty of tape devices.
, .

1

.

Mthch the descriptive statements of athantages and limitations with the different

.. , magnetic tape devices (Appendix ¶-2)
1

,
t =NIT 3. COMPUTER 'OPERATIONS I

The student should be able to recognize and eflain *.use of other external storage devicff.
1

PERFORMANCE.OBJECTIVES
and ASSESSMENT MEASCRES

Explain the ch4racteristics.and use of magnetic drum storage.
. '

Drawla.diagrarrr showing the physical characteristics of a magnetic drum"

Explain the characteristics anduse of a data

1

Draw a diagram showing the'physical characteristics of a da

Culminating Actisity:

Gi,;en a list of statements, fill in the ',lank that coMplefes the
ft, statement. (Appendix C-3)

I
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UNIT-3. COMPUTER OPERATIONS I

The student should be able toexplain concept of stored programs apd data files on external devices.,

PERFORMANC BJECTIVES
and ASSESSMENT MEASURES '

4

Explain the diffe ence between manufacturer-supplied and user-written programs.
.

C Match alist of manufacturer- and user-written,programs pm a descriptive
statement. (Appendix C4) -

"*
Fxplain the organization and operation of the System Residence on a direct access storage disk device.

Teacher's Note

eS,

4

yet

Di-aw a schematieshowing the relationship between the Disk Residence System
Pack and the Operating System as stored in the cpu.

I

4.
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UNIT 3. OUTLINE

C

. 1. Review

.REFERENCE14?

- A. All forms of input devices

B. All.farms of output dices

C. CP,U

- 1. Divisions of CPU
i Concepts of stored memory

11. -Cycle One Content
(4

. A. Card reader, punch\
1. Control keys and indicators'

a) Power
b) Start
c) Read-

2. Card haraing review

B. Line printer.

7

1. Ready printer.
a) Close print-unit gate.
b) Mount and restore carriage control tale.

2. Control keys and indicators '
a) Power
b) Start
c). Print ready

116

C. (P.U'console panel

How to enable the system disk power ON and' disk light ON

D. Console typewriter

How to interact to inqsage(s) on the console typewriter

ti*E. Disk drive

Disk mounted, powered ON and disk light QN

1

I
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UNIT 3. .OUTLI

III. Cycle Two Content

REFERENCE

A. Card reader/punch Fuori, et al.

1. . Card path name and function of each part the4rd passes
2. Function of each control panel indicator light and key

a) End of file
b) Validity check
c) Read check 4-
d) Feed stop'
e) Stacker
1) Fase
g) Transport
b) Pyrich check
i) Chip box
j) Stop key
k) End of fee key
How to-repondloindicators and stop conditions a)-k) above

j. Line printer

.3. Name and function of each manually operated part
2. Function of each control panel indicator light and key

a) End of-form
b) Form check
c) Print check
d) Sync check

I e) Single cycle key
0 Carriage space key
g) Cover lower key
h) Check reset key
i) Stop key ,
j) Foyer raise key
k) Carriage restore key
1) Carriage stop key

3. Form insertioreted alignment
4. Operation of ch manually controlled part
5. Respond to each possible print stop cofidition.

fit
C. CPU console panel

Power ON and OFF procedures

D. Console, typewriter

Purpose and orSeratibn of keys and .switches

E. Disk drive

I. Name and function of operating parts-
2. Name and function of indicator lights and keys
3. How to respond to stop- conditions ;,

30 Ai-35
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UNIT 3. OUTLINE REFERENCE 4-

IV. Cycle Three Content

\ A. Batch,processing procedure

B. Card read/ punch

I. Removing card jams
2. Restart procedures

C. Line printer

1. Plan, punch, and mount a carriage control tape.
2. C han e and align different size and thickness of paper.
3. Renio a and reinsert the line-printer ribbon.

V. Cycle Four/Content

A. Card read/ pupch

Different types of card readers
a) Brush VS photoelectric reading
b) Serial VS parallel reading

B. Line printers

4

t

1. Speed, advantages, anddisadvantages for different types of
impact printers
a) Print wheel
b) Wire matrix
c) Ball (ctnsole,type2rriter)
d) Chain .

e) Drum
2. Nonirppact printers

g

VI. Cycle Firm- Co,ntent .41

A. Disk operating and handling procedures

1. Cleaning
2. Mounting
3. Demounting

c 4.- External labels

B. Magnetic disk medium

I. Character representation
2. Functions

a) Read
biWrite

) ,'Seek
Search 6

*

t

t.

Fuori, et al.
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Fuori, et al.

Advanced Systems, Inc.

FuKi, et al. .



,.,
NIT 3. OUTLINE .

REFERENCE - ..
.... 4_,..11r,

3. Disk files -.

'' a) Advantages of disk files over'tape files ,
b) Limitations

4. Disk organization - ,
,..

a) Tracks
b) Cylinders

c) Sectors
5. File organization

a) Sequential .it
.

b) Indexed sequential
c) Random access

6. ChAracteristics of different types of magnetic disk devices
a) Removable VS nonremovable disk packs
b) Single VS multilevel disk packs
c) Storage capacity
d) 'Speed

4

VII. Cycle Six Content

A. Magnepc tape drive

I. Name And function of each tape drive operative part
2. Function of each indicator light, and key
3. Types of magnetic tape drives

a) 'Operating differences
b) Advantages and disadvantages

4. Tape drive operation and handling procedures
a) Cleaning
b) Mounting
c) Demounting
d) External labels

.1

B. Magnetic tape

Character repretentation
2. Tape files

a) Advantages of tape files over card r es
b) Limitations

3. Type orga tion
a) Blocking or
b) Density
c) Header labels
`d) Trailer labels

4. Storage capacity
5. Reflective indicators
6. File protection
7. Speeds, advantages, and disadvantages

magnetic tape devices
a) Manua loading
b) Self-loWding
craidapcartrid0

r differe
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'UNIT 3. OUTLINE REFERENCE

VIII. Other Storage Devices

A. Magnetic drum

B. Data dell -1\0

C. Microforms
4

I. Microfilm
. 2. Microfiche

0/0

IX. CentralProcessing Unit and Auxiliary Storage

A. Types of stored prograMs

1. Manufacturer.supplied
a) Compiler, assemblers, translators
b) Supervisor program
c) Utility programs
d) Library programs

-2. User written application programs

IS-YSRES (System. Residence)

I. IPL (Initial Program Load)
2. Superyisor
3. Job control

C. Auxiliary storage

r 1. Disk pack
2. -.Driim
3. Tape

D. Relate CPU to SYSRES

t

A

t:
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RESOURCES'FOR UNIT 3..COMPUTER OP RATIONS I
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c UNIT 4. COMPUTER OPERATIONS II
sa

This unit LS' designed to give the student an understandinwof the internal operation of the central processing
unit The student will interact with the computer by means of a console typewriterand panel controls in a
batch processing environment. Concepts involving teleprocessing, operating systems, security measures,
and system updating will be presented.

At the cOmpletion of the unit on*COMPUTER OPERATIONS II, the student sho

Explain and use thecentral processing'cOntrol panel

Use the console keyboatd as an interacting device with the central processor0-

Describe storage concepts and the flow ,,qf data into and from the central processor

Follow a prescribed schedule, and document ihe activities of the-computer system

Operate the computer in a batch processing environment

go- Operate the computer in a multiprogramming environment

Explain the use of the computer. in a telecommunications environment

Describe the operatiqg system organization

Use securitylyeasures and backup procedures

- UNIT 4. COMPUTER OPERATIONS H

The student should be able to explain and use the central processing _control panel.

C
PERFORMANCE OBJECTIVES

and ASSESSMENT MEASURES

Explain the meaning and function .of the various sections of the operator control panel.

Given a CPU console diagram, label the three major areas.

Explain the function of the operator dials, keys, lights, and switc-iies\c`m the operator intervention section of
the CPU console.

Given a console diagram, indicate dial settings necessary to activate the card
reader.

Explain the meaning and fnctiop of the customer engineer section. 4

Given a diagram of the customer engineer section of the CPU console, label the
four 'switches and their settings.

0

Identify and explain the function of the two meters on the CPU' console.

S
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Display and read internally stored aila.

1r

Given a C PU co le panel diagram, interpret the meaning of a series of exercises
T Ft v -depicting the statussfilva CPU. (Appendix D-1) .4

,

UNIT 4. COMPUTER OPERATIONS H
z

The stident sizouldbe able-to we the console keyboard as an interacting dikice with the centralprocessor., .

PERFORMAN.CE.013JECTIVES`
and ASSESSMENT-IVIEASURES

Explain the purpose of indicators and keys.

*
Given a diagram of the keyboard, label the command keys and indicators, and
explh their function.

Identify the steps I.opelltrm the SYSTEM GENERATION (power ON procedures).

Perform an INITIAL PROGRAM LOAD o.n a computer system or list the
sequential steps involvea..(Appendix -1).2) :

T

List and interpret the most frcqnently used systern-to-operator messages_1

Given frequently sed system-to-operator messages, interpret their meanings.

List and describe the operator response to the frequently usersystem messages.
.$P ;

Given frequently,' used system-to-operator messages, select The appropriate.
operator responses.

_

UNIT 4. COMPUTER OPERATIONS II _

t 40 9

The student should be able totlescribe storage .concepts and the flow of data into and from the central .
processor.

r'
PERFORMANCE OBJECTIVES

an&ASSESSMENT MEASURES

Explain the useof multiplexor and selector channels.

Given a computer system diagram, Label the main- parts of the computer,
channels, and I/O devices. (Appendix 11-3)'

Translate' the co" for storing data.
/ , ;

41P., .

I

Given a series of exercises inv ving data code*, convert the code to fhe,

Ito.'"
approgiate response. - ....

. , .
/N 2,

Explai'n the ti;s7e of registers to Mintpulate data, perform calculations, and male comparison tests.

.

"
List and explain the three typis of operations that occur within generalpurpose
regit-ter. .

36
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-
Explain the use of registers by the processing supervisor to maintain address locations.

Given bate and displacement for several fields, determine thigfedive address for
each.

.
List,and describe the various CPU program states.

.

Given a diagram, label the, program states. (Appendix D-4) .

.,;-Identify system interrupts, and recognize the cause of each interrupt.

Given a series. of system interrupts, match the class of interrupt to its cause.

Recognize the meaning and use of the program status wards (PSW).

Write the names of the program status words (PSW) and their usage.

Recognize the meaning and use of the channel status words (CSW).
)

Explain the use of the channel status words (C s they relate to the total
computer system.

(1.\

't\
UNIT 4. COMPUTER 'OPERATIONS II"

77v, student should be able to follow a prescribed schedgle, and document the ckuvines of the cogrp,uter
msyste. t ,, .

7..._<

PERFORMANCE OBJECTIVES ,

and ASSESSMENT MEASURES

e computer room checklist and supplies list td prepare for the day's` operations.

Given a comPiiter room checklist, perform the tasks indicated4Appendix D-5)

Follow the activities on the daily run schedule and system run sheets. '

Given a series of jobs and starting time, complete a daily-schedule sheet.

Analyze the sysiem-generated logs

N.

Document each job.
- .

Given a mputer usage log, determine loW and high points of computer usage.

Gather all data generated-by the system which pertains to each job and forward it
to the conirol.department. (Appendix D-6)

R
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UNIT 4. COMPUTER OPERATIONS II

The student should be able to operate the computerin a batch processing environment.

PERF013,MANCE OBJECTIVES
and ASSESSMENT MEASURES

Explain the procedure for setting,Alp a job for batch processing.

*Given a job run sheet, set up and run the job on the Fomputer.

Explaip the proper placement of job control cards in a batch professing environment.

Given a job task and a list of control cards; arrange the cards in proper sequence.
-

Identify diagnostic messages from the system and select an appropriate resRonr.
4

Given a seOes of diagnostic messages from the syitem and a list of responses,
match them. (Appendix D-7)

I. 'IT 4. COMPUTER OPERATIONS II

The .student should be able operate the computer in a multiprogramming environment.'

PERFORMANCE OBJECTIVES
and ASSESSMENT MEASURES s

Distingdish between batch, ode and single program initiation/SPI) mode.

Given a diagram, show the relative location of the system control programs and
the partitions.

State the limitation,location, and priority of partitions in storage allocation.

Given a diagram label, indicate priority of t rtitions and state the amount of
storage requited.

Compare the processing of programs in batch mode and single program init tion (SPI) mode.

Given a series of jobs, choose the method of processing (batch or SPI), and
indicate the reasons for the choice.

.
t'se standard procedures to establish partitions, assign peripheral addresses, and react to other needs of the
system.

a

Givin a series of exercises, select the proper operator responses tiecessary to
compile the exercises.

rt
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UNIT 4. COMPUTER OPERATIONS. II
(

The student should be able to explai.the use of the computer iii a telecommunications environment.

PERFORMANCE OBJECTIVES . .

and ASSESSMENT MEASURES
. . . s

Describe the main elements of aleleCommunications system.
,

..
,!*. ,,' List the mainelements of a telecommunications system. ,

:..- ,

Recognizectifferent types of data transmittal devices. ,, ,

V

sor
Given a diagram of terminal devices in a telecommunications environment, label
the devices. 4.

List the advantages and !imitations of a telecommunications system.

List and explain five advantages and d three limitations of a telecommunications it,
system.

Explain the concepts of multiprogramming and multiprocessing with respect to telecomMunications.

Draw a schematic of a telecorrununications system, showing both multiprogram-.
ming and multiprdcessinessibilities. (Appendix D-8)

UNIT 4. COMPUTER OPERATIONS II, ,.. , i.s. I I - , .

C. -11e- student should be able-to describe the operatiriP system orgimization.
a

.,...,. ...

4c
PERFORMANCE OBJECTIVES ;

and ASSESSMENT -MEASURES
-$

Explain the major organization of a disk operatiTg vstem.

I
List the Types of progeamsthatAre stored on a disk operating system.

-

Describe the types of control programs t `atee.stc ecr on the system residence (SYSRES).
. ... - ,

..... yist the types aq Programs that are stored on the system residence
(SYSRES). .- . :411 4

. ? . .
Describe the processing programs that are itom on the SySRES1

List the types of processing programsins that are stored onlhe SYSRES. .
It

Explain the function of libraries. is.

Given a fi stof library pidgrams, explain the function of each.
4

Explain the prociture for storing User-written programs and data files.
7'

Describe the 'Pro tes used in storing a user-written program in the private library.

On .sdIfematic, draw and label the sections of a system residenczand Indicate the
main purpose of each ction:SAppendix:D-9)
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UNIT 4. COMPUTER'OPERATIONS II

The student should be able to )se security measures- and 'backup Procedures.

PE11FORMANC OBJECTIVES
r and ASSESSMENT MEASURES ,

. 7
111

State procedures for maintaining personnel security. '0

List some of the procedures for maintaining personnel security,in a computer
center.

Identify the factors that are needed to make a computer facility physically secure.

Describe some. ways for providing adequate physical security in a-computer
enter.

Identify the methods of data security in a computer environment.

List several methods for improving d ata isecurity n a computer center.

Describe the use ofytility progranis to produce system and data backup files.

Given a utility program, copy the SYS RES on a new diskpack (or tape, or cards).

E pore the essential elements of formaLcontracts and mutual agreements as they pertain to system failure.

List several advantages of mutual agreements.

'Explain the job tasks 'necessary to prepare backup data files

List the sequential steps to Produce data backup files.

UNIT 4. OUTLINE REFERENCE

I. CPU Console _Panel
.

A. Operator control panel

1. Dgtermine ancrcontrol distribution of power.'
2. Check status of the computer system (system status).
3. Communicate with the computer.

a) Enter data.
b) {?Enter device numbers.

4. Meaning, funCtion, and operation of:
a) Emergency pull switch and use meters
b) Push button keys
c) Display lights
d) Rotary switches

Operatol. intervention, section

1. Meaning, function, and operation of thedata andaddressentry
switches

2. Meaning, function, and operition of the pushbuttons

40
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UNIT 4. -OUTLINE

C

7 REFERENCE

C. Customer engineer section

D. Display and storage registers. .

1. Main storage data register display
2. Main storage address resister display
3. Interpret register display (lights)

II. Console Keyboard

A. Purpose and function of

I. Keyboard and switches
2. Keys and indicator lights

B. Operating procedures

I. Supply power to thiern.
'2. Ready the card read

3. Ready the disk drive:
4. Ready the printer.
5. Ready the tape drive.
6. Ready the console keyboard.

Initial program load.

C. Console communication

I. Console commands used by the operator
2.. Operator reaction to console messages and codes

a) Program diagnostic messages .
b) Equipment diagnostic messages

.c) Use of operators' system manuals (for the system in use)

III. Central Processing Unit Logic Flow

A. Device control unit

B. Standard interface

C. Channels

I. Byte mode transmission selector channel
2. Burst mode transmission multiplexor channel

D. Main storage

I. Control section operating system
a) Function
b) Types

(I) BOS Basic
(2) TOS Tape
(3) .DOS Disk
(4)40Fiegull 41
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UNIT 4. OUTLINE REFERENCE

111

2. Arithmetic Iggic unit
a) Fixed point operations
b) Variable point operations
c) Floating point operations

3. Storage concepts
a) Half word
b) Full word
c) Double word
d) Data codes in core

(I) Extended binary coded decimal interchange code
(EBCDIC)

(2) Hexadecimal
(3) Zoned decimal
(4) Pacted decimar-

e) Registers
(1) Base
(2) General
(3) Index

E. CPU program status
1

I. Program states
a) Stopped-operating
b) Running-waiting
c) Supervisor-problem
d) Marked-interruptible

2. Classes of interrupts
a) I 0
b) External
c) Program check
d) Machine check
e) Supervisor call

3. Program status word
a) Current PSW
b) New PSW
c) Old PSW

4. Channel status
a) Channel command word
b) Channel status word

IV. The Operator and the Job Stream-
A. Initializing the system

I. Computer room cher-Mt
2. IPk log
3. Supplies list

( 42
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UNIT 4. OUTLINE , 4 REFERENCE

B. Scheduling jobs 1(0 control group (XCG)

I. Daily-run job schedules
a) Off -line peripherals
b) Clerical and special ,

c) System run ,

2. Job transmittal slip (work route sheet)
.

C. Documenting the system activities

I. Computer usage log
2. Error message log
3. ITape'disk history log

D. Documenting. the results of computer processing

I. External disk and' tape labels
2. Ciimpleted output

a) Printed output
b) Card output
c) New updated disks tapes

V. Operating in a Batch Environment

A. Job run set up

I. Computer room checklist%
2. Operator and job stream

B. Operator activities

I. Placement of JCL, source, and data cards'in run deck
2. :Recovery from invalid data
3, Detecting a continuous propam loop
4. Respo ing to diagnostic messages

a) Sys
b) Program

5.. Cancellin perations
a) Cancelling a dump
b) Cancel and reinitialize

VI. Opetking in a Multiprogramming Environment

. A. Review the control program functions

I. Task managen2efit'(IpL)7
2. Job management (Su or)

a Data management (J' )

43

48

Fuoii, et aL ,

IBM
Miller



. .

UNIT 4. OUTLINE
re - REFERENCE

B. Storage allocations

I. Single partition
2. Multiprogramming

a) Backgrounl
b) Foreground

C. Multiprogramming capab /es ,

1. Running in batch mode and/or single program initiation (SPI)
2. Partition allocation
3. Partition priorities

-4 D. Operator (attention routine) commands
4

, I. START
2. ALLOC
3. ASSGN
4. CANCEL
5. STOP
6. READ
7. LISTIO
8. MAP

VII. Telecommunications (Teleprocessing, Time Sharing)

A. Elements of telecommunicating system

.

I T rmjpalc (I/O devices)
Li es of communication
Controls

`4. Computer hardware

fa

.-,
B. Types of telecommunications terminals /

I. Punched paper tape
A. Punched cards

- 13. -Magnetic tape,_
14. Keyboard

5. Computer -
,6. Display station (CRT)
7. Analog computer:
8. Audio response unit (output)

1

.-

_..., Ani

4F
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UNIT 4. OUTLINE REFERENCE

. C. Types of data transmission lines

I. Telephone
2. Microwave
3. Cable

D. Concepts of operation

I. Multiprogramming
42 Multiprocessing

VIII. Operaiing System Concepts

A. Disk system residence organization

I. Control programs
a) Supervisor
b) Job control
c) IPL

2. Processing programs
a) Language translators
b) Service programs

(I) Sort merge
(2) Utility programs'

c) Linkage editor
3. Libraries

a) Function
b) Types

(1) Core image
(2) System linkage
(3) Relocatable
(4) Program (private)

_ 6

B. User application programs

I. Payroll
2. Inventory
3. Other

C. Updating the operating system

1. Updating existing systeni
2. Generating a new system

45
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UNIT 4. OUTLINE'. REFERENCE

1X. Security Ivitasures

A. Personnel security 6

I. Screening for selection of employees
2. Screening of visitors to computer area

Authorized persidnnel in computer area
4. Separation of responsibilities in the area of

a) Data control
b) Systems analysis
c)= Programming
d) Data entry . ,

e) Computer operations

B. Computer center and equipment security

I. Computer center location
2. Change from glass-enclosed showcase to fortress-like structures
3. Use of lead installed walls-to prevent electronic espionage
4. Identification to enter computer roqm

a) Photograph of employee
b) Magnetic encoded strips
c) Key cipher lock
d) Double locked entry and exit with second person present

5. Fire detection systems, safeguards, emergency procedures
6. Location of data control area
7. Electrical poifer

C. Data files security

I. Signaut of data files
2. Use of internal codes on tape and disk files
3 Use of keyword and password to access on-line data files
4. Catalogs of eligible users
5. Scrambled data fields
6. Seicurity over making changes to files

7. Use of a datacoder.

X. Operational Backup Procedures

A. Purpose

B. Methods

vo.
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RESOURCES FOR UNIT 4. COMPUTER OPERATIONS H
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UNIT 5. INTRODUCTION TO REPORT PROGRAM GENERATOR (RPG) PROGRAMMING

This unit provides an introduction to the RPG vocabulary, the tasks which a programmer performs, the
pfogrammer's tools used in the perforthance of these tasks, and an opportunity to code instructions for
business programs using the RPG programming language. The student will be required to plan, organize,
code, punch, test, correct, and document business applications.

Al the completion of ME unit .INTRODUCOON TO REPORT PROGRAM GENERATOR (RPG)
PROGRAMMING, the student will be able to:

Recognize the programmincycle and the sequence and the function of each part

Write and document a program to read a card and to print a line

Write and document a program to manipulate and edit numeric data and totals

Identify and code a program with headings on each pap of a,report-
,

Write and document a program to perform multiplication and division operations and to print the
.result of the calculation

a

I. NIT 5. INTRODUCTION TO REPORT PROGRAM GENERATOR (RPG) 1410GRAMMING

The student should be able to recognize the programming (Jule and the sequence and the function of each
segment.

PERFORMANCE OBJECTIVES
and-ASSESSMENT MEASURES

Identify and show the relationship oThe seven parts of a computer-based systcm. .

List the sevenparts of a computer-based system.
4

Ark-ange the seven parts of a computer-based system on a given flowchart in the,
correct order. (Appendix E-I)

\\,,Identify the nine segments of the programming cycle.

Given the nine segments of the programming cycle,..arrange the segments in the
correct sequence.

Identify the parts of a Printer, Spacing Chart, including the carriage control tape.

Given a Printer Spacing Chart and a problem involving two printed columns,
draw a Printer Spacing Chart. .

-Recognize the ptrrpose and the parts of a card layout.

Given the location of three or more data fields and a card layout form, draw the
card layout.

49 - *
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Identify the use of a flowchart anda decision table as problem-solving tools.t

List and explain two problem-solving tools used in programming.

Identify the elements of a narrative.
t*.

Given a marratiVe, underscore and label the elements of a narrative.
- .

Identify the relationship of the Programming Cycle elements to the coding of the program.

= Given a list of the PrOgramming Cycle elements, describe"the use of each element
in coding a program.

Identify the relationship between Job Coqtrol Language, Source Program, and Test Data.

Explain the purpose of each group of cards in the Run Deck.

Recognize three types of prograni testing and the purpose of each.

Explain the purpose of each type of program testing.

Recognize the use of Diagnostic Messages in debugging a compUter program.

Given a common Diagnostic Message, explain the use and the programmer's
reaction.

Identify the items to be includ in program documentation.\

List the items to be included in program documentation.

Culminating Activity:

Outli e in dqi1 ncethe nine stepsin the Programming Cycle with
a b f explination of the purpose of each step. (Appendix E-2)

I. NIT 5. INTRODUCTION TO REPORT PROGRAM GENERATOR (RPG) PROGRAMMING

The student should be able to .rue and document a program to read a card and to print a line.-

PERFORMANCE OBJECTIVES
and ASSESSMENT MEASURES

State the purpose of the RPG language.

;List the advantages and limitations of the RPG language.

Identify thkseven RPG Specifications forms.

Define thrptirpose of each RPG Specifications form.

50
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4

Identify the essential elements of each RPG form required to run an elementary program.

Given a set of RPG coding forms, circle the essential elements on each form
needed to run an elementary program.

Analyze the program statement and write the problem specification.

1 Write the problem specification. (Appendix E-3)

Deyeloti.the flowchart to show the solution of the problem.

Draw the flow chart for the problem.

, 4

Write a narrative fotthe em.

Translate a problem statement, specification, and fly wc hart into a, logical po ded program.

c. Code, test, andllsebug the

Prepare thc necessary forms to fully document th

.Document the application*.:'
.

-0 1
UNIT 5. INTRODUCTION TO R PROGRAM GENERATORI(RPQ) I5ROGRAMMING

..

The student should,be able to write and duaiment a program to manipulate and edit numeric dat
tot&ls. , N. ,

PERFORMANCE OBJECTIVES
and ASSESSMENT hiLIASURES

4

Explain and use editin4w1th data.

Given a serialtf exercises.with data to be edited, write the coding to place edit
symbols in the nurheric fields. ,

identi y the entries required to perform an addition alcula4tion.

ti Given a series of addition exercises, write the coding to add the fields.

Idtritifythe entries require

subtraction operations. z

4

perform a subtraction.calculation.

411

e

Given a series of su*action exercises; write the statements to perfoint the

Construct the entries requiied to print the ritult oft calculation as a total, as a final total, And as an.edit
word.

Given the pievious addition and subtraction exercise statements, write the coding
instructions to print the result of the calculation: Olin an edit word in a Detail

"". Line, 2) ih a Total Line, and 3) in a Final Total Line. Sit

ti*
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Develop a problem program using the problem specificationriflowchal-t, and narrative.

_ Given a wogranuning assignment with alphanumeric and.numeric edit0 data
and calefilation1+, -), write a pro4ram: (Appendix E-45"

,

:.5- ,, _
' . .. ".

. . .

Compil2. successfully execute, and document the program.
.

Provide supportive d umentation for the successfulV.executed program.

L NIT 5. INTRODUCTION TO'REPORT PROGRAM GENERATOR (RPG) PROGRAMMING

, ;The ltudent 'should be able toiidentlft:and code a program Kith headings on each page of tz report.
,

PERFORM+NCE OBJECTIVES

'114k .

. Ind ASSESSMENT MEASURES

Identify the entries required to code headings in a program.

Circle the essential 'entries needed for coding Heading Lines upon an RPG
Output Specification form.

'
identify the entries Wequired to control the pi-inting of Headings:

List tile entries required to print Heading Lines'on more than one page.

go

°

ft

Classify the order in which Headings, Detail Lines, and Tptal Lines should appear in the Qut.put
Specifications. f /

:z ,

Explain the order in which the various output lines are to be arranged.

.Alter a program to print Heading Lines.

a

Using apreviously correctly executed program, Printer Spacing Chart; and RPG
coding forms, plan and code the necessary instructions to print HeadintLines for
the report.

Sample Criterion:

Mpin heading
Edited date
Citjcnn headings

,

Develop a problem program using ilie problem specifications, flowchart, and narrative.
. . -

Write a prtgram to include'ffeading).ines and a Calculation,.

. 3 i.
)

Compile, successfully exeete, and document the program,
*

Test and debug the program with Heading Lines. Uporf successful completion,
i - ,

organize the supportive documentation.

z,
52
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UNIT 5. INTRODUCTION TO REPORT PROGRAM GENERATOR (liP.G) PROGRAMMING

S.

The student should be able to write and document a program to petform- multiplication and division
operations anoji print the result of the calculation.'

PERFORMANCE OBJECTIVES
aild ASSESSMENT-MEASURES

Identify the placement of the factors in a "multiplication instruction.

Label the entries in a series of multiplication instructions:

Define the Fre ld Length and Decimal Positions for the multiplication instruction.

Given a series of multipliers and multiplicands, determine the Field Length and
Decimal Positions for each Product.

.,/
IRV

Given an exercise, write instructions to multiply, to define Factorand Result
Fields, to determine Field Length, Decimal Placement, and to Half Adjust.

Explain Rounding of the Result Field.

Identify the placement of the factors in a division instruction..

i List the entries required in a single division instruction.

Define the Field Length and the Decimal Positionc for a division instruction.

: Write sample instructions to divide and determine the Field Length and the
Decimal Positions. s

Explain the eip erat ion used to save the Remainder of a division calculation for future use.

Write sample instructions to divide and to save the Remainder for future use;

Develop a problem program using the problem specifications, flowchart, and narrative.

r
Write a program to perform calculations including multiplication, division, and
rounding. .

Compile, successfully execute, and document the program:

*Test and debug the program with multiplication and division. Ppon successful.
completion of the program, Organize the documentation.

53
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UNIT -5. OUTLINE
0,

I. Introduction to Computer, Irogramming

A: Review computer based system.

1. Planning
2. Collection of 1-aw.data'

Encoding
44*.4. Input

5. Manipulation
6.. Decoding
7: Output

B. ware software

C. Data procesiing terminology

H. Review of the ProgrAmming Cycle

A. Read the problem statement.

B. Organize facts, definitions. assumptions to design: /

1. _Printer spacing chart carriage control 'or output-record layout
2. input record layout

V

C. Develop problem solution through:

1. Flowchirt(s)
a) Systems
b) Prograin

2. Decision table

D. Write the narrative to include the formal:

I. Problem specifications
2. Explanation of application

a) Logic for solution
b) Equipthent
c) Computer language
d) Source of test data

E. Code the source program.

_1. Input
2. Process
'3. Output

54
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'UNIT 5. OUTLINE REFERENCE

F. Punch:

I. Source program
1- Test data
3. Job control language

G. Test, the' program.'

I. Desk-check the prograin
2. Compile the program.
3. Execute the program.

t

H. Debug the program diagnostic,.errors.

I. Organize the documentation for the application.

Ill. Introduction to the RPG Language

A. Definition

B. Advantages

C. Liinitations

D. RPG cycle

I. Get
2. Process
3. Put

IV. Introduction to RPG Specification Forms

A. Define the purpose of each form:

I. Control card/specification
2. File description specification
3: Line defiriition,

, 4. Input definition .

Caleulations definition
6. Output definition
7. File extension definition

B. Essential RPG specifications-for programming

I. File discripionicontrol card
2: Input .
3. Output

55. r
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I. NIT 5. OUTLINE REFERENCE

V. R PG Specification Entries for Detail Printing

A. File description specification control card

I. Common fields
a) Page number
b) Line number
c) Form type
d) Program
c) Comment
1) Other
Data files

B Input specification:,

I Record identification
held description

3 Common fields

C. Output specific-anon

I File identification and control
a) File name

7 7.

h) File tm:le detail
c) Vertical spacing forms control
held description
a) Output indicators
b) held name
c) End position
Common fields

I) Business application problem and documentation

ti I. Implementing the Programming Cscle

A Read the problem statement.

B Organize facts. definitions. assumptions to design. .

I. Printer spacing chart carnage control or output record layout
2. Input record layout

C. De %elop problem solution through

Flowchart(s)
a) Systems
b) Program

2. Decision table
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UNIT 5. OUTLINE REFE4ENCE

.D. Write the narrative to include:

Pioblem statement
Explanation of application
a) 'Logic for solution
b) Equipment
c) Computer4anguage
d) Source of test data

E. Code the source progrim:

f. Input
2. Process
3. Ouiput

F. Punch:

Source progrim
2. Test data
3. Job control language

G. Test the program.

1. Desk-check the program.
2. Compile the program.
3. Execute the program.

H. Debug the program diagnostic errors.

I. Organize the documentation for the application.

VII. Numerically Edited Data

A. Input data definition

B. editing techniques

1. Zero suppression
2. Speciarcharacters (5 . b - *)

C. Business application problem documentation

VIII. Data Manipulation and Final Total Printing

A. Calculations specifications

1. Indicators
2, Factors
3. Mathematical operations (+. -)
4. Common fields
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UNIT 5. OUTLINE - REFERENCE

B. Output specifications

_ 1. Total file type
2r Cluticta

C. Business application problem documentation

IX. Heading Control

A. Review the print&r spacing 'chart

B. File description specification entry

C. Line definition specification

D. ,Output specifications entl:s

I. Channel skipping
2. Indicators
4 a) Page 1

b) Other,
3. File-type -head
4. Reserved-work-page

..,-
E., Business application problerri documentation

X. Caltulations Operations
O

A. Multiplicatioa

I. Calculation specification
a) Factors
b) Operatio.n
c) Field length
d) Decimal positions
e) Resulting field
f) Rounding
g) Indicators

2. Input, output specifications
3. Sample multiplication projects

58
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UNIT 5. OUTLINE

C.

Division

1. Calculation specificatn if
a) FiCtoff
b) Operation
c) Resulting field
d) Field length 4-

becimit positions
0. Rounding
g) Store reiriainder
h) Indicators

2. Input, output specifications
3. Sample division problems

fr REFERENCE

0

Business application problem and-documentation

RESOURCES FOR t NIT 5. INTRODUCTION TO REPORT PROGRAM GENERATOR (RPG)
PROGRAMMING

Teacher References

Feingold, Carl Introduction to bora Processing. Dubuque, Iowa. Wm.C. Brown Company Publishers,
1971. o,p. .

Textbooks

Cashman, Thomas J , and Fletcher. Dennis A. IBM System; 360 RPG Programming, Vold, Introduction.
Fullerton. Cal.: Anaheim Publishing Co., 1967. ..,

. ,
, ,-

IB4 System;360 RPG Programming, Vol. if; Advanced Concepts. Fullerton, Cal.. Anaheim
Publishing Company, 1967.

Feingold. Carl Introduction to Data Processing. Bubuque, Ia.. Wm. C. Brown Company Publishers, 1971.
o.p.

International Business Machines. A Data Processing Glossary. White Plaas, N.Y.. International Business
Machines. 1972.

International Business Machines Corporation. System,"360 Report Program Generatbr Coding.. White
Plains, N.Y.: IBM, 1969.

International Business Machines Corporation. Systems. Introduction to RPG II. White Plains, N.Y.. IBM.
1972.

erria-tionifausiness Machines. ystems Reference Library, IBM Systemc360Basic Operating System
Report Program GetTeratorSpecifications. White Plains, N.Y.: IBM, 1970.

Murray. Jerome T Programming in RPG IL IBM SystenV 3. New York. McGraw-Hill Bocrk Company.
1971:

It
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)
National Cash Resister. Introduction to Prog amnung. Dayton, 0.. National Cash Rep er ompany.

1969.

- . //
Shelly. Gary B.. and Cashman. Thomas J. Introduction to Floncharting a

Logic. Fullerton. Cat.: Anaheim. Publishing CoMpany, 1972.
Computer Programming

Introduction to Computer Programming RPG. Fullerton. Cal.. Anaheim Publishing Company.
1972.

77.. }... . }-10.01.. Ir, MIIIL32. .1,0. .0.0, --...
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UNIT 6. INTERMEDIATE REPORT PROGRAM GENERATOR (RPG) PRILGRIAMMIN

The unit will provide the student with additional data processing v ocabulary and techniques and experience
in creating and using decision tables and flowcharts (programmer's tools). It will provide the student with/ information to make program decision statements, to vary the printed format of reports, to accumdlate and
print subtotals, and to istOre and use tables. The student will be required to plan, organize, code, punch, test,
correct;land document business applications.

At the completion of the unit INTERMEDIATE REPORT PROGRAM GENERATOR (RPG)
PROGRAMMING, the student will be able to write and document a program:

To print and to process, depending upon the results, of a test between two items

With two multiple-indicator control instructions

Requiring the use of a leVel indicator

To print repetitive identifying information from the first record of each group

To print one line of identifying information and the totals for each group of related records

Using more than one control field
L

To- store a table in memory and to retrieve a field (Function) from the table

UNIT 6. INTERMEDIATE RPG /
The student should be able to write a ply-gram to print and to process, depending upon the results of a test
bet en two items.

ORMANCE OBJECTIVES
and ASSESSMENT MEASURES

Identify the required entries for a compare (COMP) instruction.

Name the entries essential for a compare(COMP) instruction.

Explain the concept of testing,

Given a sample program, iderktify and explain the uses of the test instruction.

Relate the results of a test instruction to the use of Resulting Indicators.

Given a series of the test instructions including Resulting Indicatois, explain the
results of each test instruction.

Identify the possible Resulting Indicators when comparing two numeric fields of data.

State the Resulting Indicator entries necessary to -show the results of the
comparison of two numeric fields of data. .

61
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Identify the possible Resulting Indicators when comparing two alphameric fields of data.

State the Resulting Indicator entries necessary to show the. results of a
comparison of two alphameric fields of data.

Follow the general rules for comparisons to write sample instructions.

Given a problem statement involving comparisons, write the entries necessary to
make the comparisons. . ,

Develop a problem program with a comparison to control,program processing.

Write, execute, and document a program to print and to process(depending upon
the results of a comparison between two fields) using the problem specification,
flowchart, and narrative.

Sample. Criterion:

Print Headings on each report page.,
Calculate, depending upon a decision instruction.
Print Detail Lines.
Print Totals on,each report page. (Appendix F-I)

UNIT 6. INTERMEDIATE RPG

The student should be able to rue and document a.program Kith Iwo multiple-indicator control
Instructions.

PERFORMANCE OBJECTIVES
and ASSESSMENT MEASURES

Identify the use of more than one ticator to control an instruction.

Code sample multiple-indicator instruction's for Input, Calculation, and Output
Specifications.

Identify the relationship of indicators used on the various programming specification forms.

Given the indicators identified on the input specifications, show the relationship
of the indicators on the calculation specifications and the output specificationi.

Identify the relationship of indicators used in the program coding to the conditions developed in the logic
flowchart or decision table.

Design a decision table, and relate the conditions on the decision table to the us
of indicatori in the program.

Develop a problem,with at 1 t two multiple-indicatpr instructions., 0

Write 'execute, and document a program with at least gyo multiple-indicator
control instructions, using the problem sPicification, flowchart, and narrative.
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Sample Criterion:

Print Headings on. each.report Page.
Calculate with tWo or more- indicators.
Print Detail Lines. with multiple-indicatof control instructions.
Print Totals on each report page.

UNIT 6. INTERMEDIATE RPG

The student should be ably to write and document a program requiring the .use of a Level Indicator.

PERFORMANCE OBJECTIVES -

and ASSESSMENT MEASURES.

Identify the use of Level Indicators.

Given Input, Calculation, and OutpuCitistructions, circle the Level Indicators.

Identify, the entries required to,use a Level Indicator.

Write sample Input, Calculaiion, and Output instructions using a Level
Indicator. . .

Explain the use a the Blank After entry.

In a given series of Output instructions, circle the Blank After entry, and state the,
purpose of its use.

Develop a problem with Level pidicators. .

r).
Write, execute, and document a program requiring the u.Srolla Level Indichtor
and Blank After in the Calculation and the Output kIK-cifications, using the
problem specification, flowchart, and narrative.

Sample Criterion:

Print Headings on each report page.
Calculate with one record- indicator and one level indicator.
Print Detail Lives with one indicator,
Print Total Line with a level indicator.,
Print Final Total.

UNIT 6. INTERMEDIATE'RPG

-The student should be able to write and document a program to print repetitive identifyingdentifyintg mforin. anon
from the :first record of each group..

PgRFORMANCE OBJECTIVES
and ASSESSMENT MEASURES

Identify the advantages of tiling Group Indication.
.

4. .

Given a probletn statement, indicate Why a portion of the report would be Group
Indicated rather than detail listed.

Jr



identify the entries required for group indication.

State ;tat entries must-lincluded in the.Output instruction to Group Indicate a
field.

Write sample instructions to Group Indicate on a report.

Alter a program to Group Indicate one field._

. From a previously executed program with a level control, code the additional
entries to Group Indicate the LI control'of a repetitive field on the Input and
Output Specifications. s

Develop a progiam to
(Group

Indicate. L
t

Write, execute, and document a program to Group Indicate at least one field,
using the problem specification, flowchart, and narrative.

Sample Criterion:

Print the Pleadings on ea ch report page.
.Calctilate with one level and one record indicator.

Print Detail Lines with one broup Indicated field.
Print Level and Final Totals.

, UNIT 6, INTERMEDIATE RPG

The student should be able to rite and document a program to print one line ofidentipng information
and the totals for each group of related records.

PERFORMANCE OBJECTIVES
and ASSESSMENT MEASURES

Identify the advantages of Group Printing.

Given a problem statement, indicalg the reasons for Group Printing a
rather than Detail Printine -

Identiffihe entries required to Group Print

Given i series of problem statements, write the Input and Output instructions
required to Gioup era

Alter a program to Group Print.

With a previously -executed 'program including a level control, code the
instructions to double space-and Group Print a report. (Appendix F-2)

Develop and document a program with Group Printing of identifying information and total&

Given a problem statement, write, execute, and document eprogram to Group
Print, identifying information and totals.

0
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Semple Criterion;

Print Headings on each page.
.

-
Calculate with one record and one level indicate.
Group Print the Report. , ,. Print Find Total. : . a -

ttirSIT 6. INTERMEDIATE itPG ,
/ I

. . k
va. "

' /
.

.
.*.4, t

- . ..

The student should be able * nrite and dot.urnent a program using more than one control field. .

PERFORMANCE OBJECTIVES
and ASSESSMENT MEASURES '

Recognize the placernentsof.thetontrol Level indiciprs on specifications form. ,.
! V, .., -1 ,

N I tet ,a & C.
Given a sample prog6m with more thai one Level Indicator, circle the Level ,r
Indiotliors.anil explain Iheir use. .:.

V

Identify the =tries required to use multiple Level,Indicators.

Chen apoblem statement, Write the necessary Input, Calculation, andOmput
instructions to use a series of Level IndicatOrs..

Identify the priority of Level Indicators:

Arrange a group bf Level Ldicators in the order in which they will be processed
--by the computer.

Dv.gtop a pttgram with more than one control field (Level firdibatOr and document.

elfhen a_problerit staterner".write. execute, d document a program using more
than one control field (Levi Indicator

P

Ssimpte.Criterlon: 4

:.- k
Prinfillead'n on each pa It

-Cali- to with at t o -,e911-and more than one level indicator.
Prty etail Lines. . .
I)iiit Total Lines wifh more than one Level Indicator.
Print Final Total. optional)

UNIT 6. IN'T'ERMEDIATE RPG 1

. i

The student should &Able to rue a prug,am to store a table in memor and to retrieve a field (Function)
. fromfrom Me table. .,:- , !, A- a

PERFORMANCE OBJECTIVES ...

-,.and ASSESSMENT MEASURES
*

. al 6 '
'T)

Identify the ,entries required to read a table into
i

memory. .

Write the instructions required to store a two - dimensional table id memory.

V



t

.
Ideota eny the tries required to use a table Function for calculation.

- . .

4.

Write the instructions to, retrieve a table Function and to use the Function in.
calculation. -

Identify the.entries required to print iata retrieved from wstored table.
. -

Write the instructions to ei'e and to print a table Function.'

Develop and documer program which stores atrdpses a table. .
4

Write. execute, and document-a program, given a problem statement to read a
twordirnensional table into memory. to SEARCH the table for a con-eroncling

3 data field (FunciiOn). to retrleve,,andlo print.

Sample Criterion:

Pript Headings on each page. '
Store a table containing the- letter abbreviation for each of,the 50 states and

. the'coilespondriciaf-rach state.
Locate 'the
Pfint and &km-wit-hi dtG MOM.

UNIT6. OUTLINE'. REFERENCV

1. Arithmetic and .Logical Testing Shelly and Cashman

A. Definition I.,

B. Planning tools

I. Flowchart
2. Decision table Awad

1. Record indicators
2. FactOrs

4' 3. Operation',
4. Resulting ifidicators

a) Arithmetic
la)

c) Other

D. Comparison rules

E. RAG program cycle

National Cash Register Co..

4b.

F. _Business Application and dpoumentatidn

4
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UNIT 6. OUTLINE REFERENCE

II. Multiple-lizlicator Contrdl

A. Definition/

B. .Recor11 indicator entries

I. OR
2. AND
3. NOT

A.

C. Input specification,entries

D. Calculation specifictition entries

E. Output specification entries

F. Relationship of indicators in instructions

G. Planning tools review

/'

Jo

. I. Flowchart
2. Decision table

H. Business application and documentation

III. Level Indicator" Control

A. Definition

anning tools

. Input specification entries

D. Calculation specification entries

E. Output specification entries

4 RPG program cycle

I. Moves
2. Headings
3. Retail line.
4. Read
5. Last record
6. Control fields
7. Record indicator
8. Calculations/resulting indicators
9. Output

G. Business application and documentation
4'

r

J.

41.

Shelly and Cashman

Cash'man and Fletcher

re

Al

r

.

'ashmail and Fletcher
Shelly and Cashman
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UNIT 6. OUTLINE

IV: Printing Control

A. -Detail printing review

B. Group indication

I. Definition
2. Usage
3.. Input and output entries .

D. Business application andZa-urnentation

V. Group Printing

A. Definition

B. .Usae

C. Entries

I. Input
; Output

D. RPG program cycle

E. Business application and documentation

VI. Multi-Level Indicator Control

A. 124 iew printing

I. Detail print
2. Group print
3. RPG program cycle

B. .Group indication aid group printing

C. Business
I
application and documentation

VII. Tables

A. Definition

B. File description entries

72
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Cashman and Fletcher

Shelly and Cashman
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UNIT 6. OUTLINE REFERENCE

C. File extension entries

I. File name
2. Table name

*3. Entries per record
.4. Entries per table
5. Entry length _
6. Decimal positions
7. Sequence
8. Alternate table name (Function)
9. Entry length

, D. Calculation specification entries

I. Factors
2. Operation
3. Result field
4. Indicators

E. Output slittifiCalici-n entties

I. Data from the .

2. Data not in the table

F. Job control language statements

G. Business application and documentation

Cashman and Fletcher

Shelly and Cashman
.

RESOURCES FOR LNIT 6. INTERMEDIATE' REPQRT PROGRAM GENERATOR (RPG).
PROGRAMMING

Textbook

tkv.a.d. Elias M Business Data Processing. Third editiort. EngJewoOd C1 ffs, NJ_ Prentice-Hall, Inc., 1971.

Cashman. Thomas J.. and Fletcher, Dennis A. IBM Syst 0erni,36 RP6 Programming. E'ol. I, Introduction.,
Fullerton. CA: Anaheim Publisling Co., 1967.

.

)BM System/ 360 RPG Programming, Vol. Il,, Advanced Concepts. Fullerton, CA. Anaheim
Publishing Company, 1967. -

International Business Machines Corporation. System;360 Repo-1i ffogram Generator Coding. Wane
Plains. N.Y.: IBM. 1969.

International Businets 'Machines Corporation_ Systems. Introduction to RPG II.Wkite Plains, N.Y.. IBM,
1972.

r

tilid'Ically0.11;31 Business Machines, Systems Reference Library, IBM System ;360 &WC Operating System
'Wort Program Generator Specifications. White Plains, N.Y.: IBM, 1970.

. i A
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Murray. Jerome T. Programming to RPG IL IBM Sptem,`?. Nev, YOrk. McGraw-Hill Book Company,
1971-

National Casff Register. Introduction tO Progrnming.15acibn. 0.. National Cash Register Company.
1969.

Shell). Gary B.. and Cashman. Thomas J. IntroduLtiun to Fluncharting and Computer Programming
'Logic. Fullerton. Cal.: Anaheim Publishing Company, 1972.

Intrudmtiun ru-mputer Programming RPG. Fullerton. Cal.. Anaheim Publishing Comp7any,
1972.

70
7 4,

400

s

I .11

1



41

UNIT 7. INTRODUCTION TO COBOL

This unit is designed to gibe the student a working knowledge of the business oriented language, COBOL.
Students will write elementary prograens, develop COBOL flowcharts, and learn the techniques of
documentation.

At the completion of the unit INTRODUCTION TO COBOL, the student-should be able to.

Identify the structure -of the COBOi. language

Identify and describe each of the COBOL divisions

DeN elop a decision table from a set of instructions

Create an -appropriate flowchart from a job description

Wnte the Nanotts sections of a COBOL program on a coding sheet

Test the program
.

.40 Document the job

Wnte and document a program with headings On each page of a report

UNIT 7. INTRODUCTION TO COBOL

The student should be ablg to tdenuf) the structure of the COBOL language.

PERFORMANCR OBJECTIVES
and ASSESSMENT MEASURES

Recall-and descnbe six elements that are contained in the programming cycle.

List in order the parts of the programming cycle.

Recognize the advantages and limitations of the COBOL language.

Name at least one advantage and 'one disadvantageof the COBOL language.
o

Identify and use the mechanics of the language.

Giverr a list of arithmetic verbs and a group of definitions, match them. State at
least two rules governing spacing in a program. State at least two rules governing
punctuation in a program.

Recognize the use of reserved wo rds and .programmer-supplied words in the language.

State the difference between a reserved word and a Programmer- supplied word
and give an example of each

11,



UNIT 7. INTRODUCTION TO COBOL

The student should be able to identili and describe each of the COBOL divisions.

PERFORMANCE OBJECTIVES
and ASSESSMENT MEASURES

Identify and desiribe the Identification Division.

Given a problem statement. write the Identification Division for the program.

Identify and describe the Environment Division.

Nanie two sections that are within the :Environment Division and 'State their
function.

Identifloand describe -the Data _Division.

State the purpose of the Data Division and name two major areas.

Identif), and describe the Proceduje Division.

Name two types of statements that are part of the Procedure Division and state
their purpose.

Culminating Activity:

List in-order the four major divisions of any COBOL program
and briefly describe each. (Appendix G-1. Part A)

r""

UNIT 7. INTRODUCTION TO COBOL

A

$

The student should be able to ievelop a decision table froma set of instructions. *

PERFORMANCE OBJECTI
and

ES
SESSMENT MEASURES

Identify the conditions of a *given problem.

Given a oblem in narrative form, write the conditions of the problem.'

-Identify the actions of the pro ail.,

Given a p lem s tement and thgconditions, write the actions to be taken.
IsrP

Determine the condition and action.entries.

I, Given a problem statement, conditions, alid'actions, prepare the condition and
action entries. 4

72
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Transfsr the elements to graphic forin.

Given a problem statement with identifying conditions underscored, prepare a
decision table.

,....1tost the conditions for accuracy and completeness.

Givenea decision table and a problem statement. test the decision table.
-(Appendix G-1, Part B) .

UNIT 7. INTRODUCTIO-N TO COBOL

The student should be able to create an appropriate flowchart from a given job description.

PERFORMANCE OBJECTIVES
andASSESSMENT MEASURES

Develop a flowchart to show the solution of a problem.

zoiven a problem-statement_ construct a simple flowchart. (Appendix G-2j1.

Modify the flowchart.

Given the problem statement and a completed flowchart. make modifications to_
the flowchart to show )mproveinent in proCessing. (Appendix G-3)

Culndnating
.4

Write the flowchart for problem 2: (Appendix 0-4)

Sample Criterion:

.

With all elements present
With no missing connectors
With no incorrect decisions
With correct symbols

n.

J

UNIT 7. INTRODUCTIA TO COBOL 1

_ < , ..
,

, t

The student should be able to'frkiiethe various sections of a COBOL program on a coding sheet.

PERFORMANCE OBJECTIVES * 1 .

and ASSESSMENT MEASURES se-1
Code the Identification Division.

I
4

Given a problem statement write the Ideidification Division for the problem..
4015(Appendix G-5, Part A),

73
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Code the Environment Division.

Using the previous problem statement, write the Environment Division for the
problem. (Appendix-G-5, Part B)

Code the Data Division.

Using the same problem statement, write the Data Division for the Xoblem.
(Appendix G-5, Part C)

Code the Procedure Division.

Using the same problem statement, write the Procedure Division for the problem.
(Appendix G-5, ParVD)

UNIT 7. INTRODUCTION TO COBOL

The student should be ble to teat the program.

PERFORM BJECFIYES
and ASSESSMENT MEASURES

Identif,,, the relationship between job control, the coded program, and test data.

Explaih the purpose of each group of cards in the COBOL run deck.

Recognize three types of program-testing and the purpose of each.

14' List three ty-pis of pragratn testing, and state when testing of a program will
-occur.

Reniove all errors that occur before and during compile time.

Given a problem statement,and completed coding sheets, keypunch the source
deck Note and correct compile errors.

Develop test data to measure all criteria established in the set of instructions.

Given a problem statement, state all conditions that must be met, and develop
data'to rest each condition.

Remove all errors that occur during execution time.

Given a computer printout of =executed problem which contains errors, locate
the errors and determine the action to be taken. (Appendix G-6)

Analyze a Core Dump.

p

*Given a computer,Core, Dump; examine the dump for error location.

.
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UNIT 7. INTRODUCTION TO COBOL

The student shoitld able to dOcutnent t
*ft

PERFORMANCE OBJECTIVES
and ASSESSMENT MEAS

--
Finalize the narrative to explain the pail:dem solution.

ft

Write a description Of the job in narrative for-

Prepare necessary forms to fully document the program.

Complete the forms and gather the documents in- proper, order for a given
problem. (Appendix G-7)

UNIT 7. INTRODUCTION tO COBOL

-
The 31u rat thvufd be able to nrite and document arogram Atth headings on each page of a report.

.PERFORMANCE OBJECTIVES
and ASSEgSMENY MEASURES_

Identify entries required to control printing of headings.

o List one or more methods used to control-the printing of headings, explain their
use.

Develop simple, IF . . ELSE statements.

Write an IF . . . ELSE statement to cause a loop back to AGAIN until a counter
called MAX is eqiial to 66. When MAX is equal to 66, branch to HEADING-
ROUTINE.

Develop a heading in working storage.

Givena.prohlem-statement with ,a heading, create the headingin working storage
using the.VALUE clause.

Indicate vertical and horizontal spacing of heading and b y lines on a spaCing Chart.

4

Given a problem statement and asp cing chars, sketch theloclition of the heading
and detail lines on the chart.

Develop a flowchart involving headings.

Given a problem statement involvin headings, d ray., that section of the flowchart
to show the headings.

Develop a problem,rogram using the problem statement, owchart, and narrative.
.

Plan and code a program, given problem statement, printer spacing chart, and
coding forms.

.4 75



nevelop documentation for a successfully executed program.

.

Given a compiled program, tee and 'debug the progiam. Upon successful
completion, organize the documentation.

Culminating Activity;

Given a written problem assignment to read and print a class list:

Write the problem statement.
Draw the flowchart or decision table.
Write the COBOL coding instructions.
Compile t program,
Test and debug the program.
Fully document the problem.

-"(Appendir-G 4ty

UNIT 7. OUTLINE

I. Review erog,ramming CyTej

Ma"

\4IEFERENCE

A. Problem statement

. B. Problem analysis and organization

C. Problentdefinition

1. Decision table
2. Flowcharting

D. Problerh solution

L Native
2. Coding t

E. Testing and debugging

F. Documentation

t.

v

Shelly Inman
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..
. UNIT 7. OUTLINE REFERENCE

11. Overview

A. Language development

1. Why COBOL
a) Advantages
b) Limitations

2. Who developed COBOL
a) CODASYL
b) ANSI

B. Mechanics of the language

.0.. EBCDIC pharacter set
a) Letters
b) Numbers
c) Special characters
d) Editing,charadters

Relational operators
2. Pqnctuation

. 3. Word formation'
a) Nouns
b) Verbs as
c) Reserved words

C. Types of names

-1;
1. Data names
2. External names
3. Programmer names
4. Paragraph names

D. Functions of statement

input,' output
2. Conditional
3. Arithmetic
4- Branching
5. Data manipulation

E. Major restrictions

Perform appropriate exercises

HI. Program Organization

A. The COBOL coding sheet

1. Sequence numbers
2. Continuation indicators
3. Source program statements
4. Program identification

O.

4
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UNIT 7. OUTLINE

B. Identification Division
lk

GeneraL description
2. Requirements
3. Optional segments

C. -Environment Division

I. General description
2. Configuration section
3. Input-output section

D. Data Division

I. General description
2. File section

- 3. Working-storage section

E. Procedure Division

I. General description
2. Open and close statements

- -

IV. Decision Tables

Review decision tables

B. Development of the table

I. Common. elements
2, Creating the table
3. Checking accuracy

.V. Develop the Flowchart

A. Review flowchart symbols

B. Create the COBOL flowchart

I. Organization
a) input/ output .

b) -Junction points*
, c) Tetminal points

d) ,Looping
2. Perform the COBOL flowchart

82
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NM? 7:OUTLIA RiFERET!ICE
.

11,1: Code the Prole

A.' Code the Identification Division ,

. General rules

. Syntax rules

.7 .
, . 3. Optional kegments

l3. Code the Environment Division

00.

1. _mineral rules
2., Syntax rules
3, Configuration section

,a)i Sou -computer
b) ,Obj omputer

SpecaIl,names
Inputtoutptit section
a) File-control
b) 0-control

..
C. Code the Data Division

,
I.' General rules

, 2. File section .- ;.

",:l
, a). File description entrirs .

-b), Record description entries .49 fe

R' 3. Working- storage sea* 4
-. air Lfeti Indicators ...;,..

b) 'Formats, f..
('l)" Alphabetic....-,

., i (2) Nuineric
r., t3) Alphameric (alphanurheric)
c) Editing feat'uics . -

--- ,. D. Cods.the PrOcsdurc Divisiop ..
. . "ilr,'.

'I. General rules .:
' 2. I 0 statements .e. i ,a) Open ,

b) Close .10,,
c) Read v- , ,

.

, .. d):Write .,,
- 3. Data Ipulatiod move

r ,

3

I-

4

-* ,
r

.V.(44#'

-.0r,* i

I-

i

s

,4. C diti al statement apply overflpw '',.
S rice-cltrol 7- . C,_,

,a) Go to 0 Oh'b) Stogie-- - -_ ..,

)

.
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UNIT 7 s VTLINE

,

REFERENCE/

VII. Job Control Lanliage

A. Job statement.
as
.B. Option statement

C. ,ICxec COBOL
<

-D. Exec LNKEDIT"
.....-

E. Exec

Miscella ous

VIII. Test the Piogram.

A. Techniqpes oidebugging

I. ..,Compile messages
TI Execution messagei

B. Pjelist tie program.,

C. 7Debug the program.'

I. Desk check ""

2.. Error correctiol$,,
Rerun

D. Compile the program.

Desk check
2. Error 'correction
3. kerun

E. Develop- tesedata..

1. Design in.At record.
2. Meet all criteria.

F. Execute t program.

G. Abnormal end to a program
_

IX. Docuthent the Job.

,A. The narra

V

T

B. Machine cpnlainration form

tlf

r

:

f
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11.

cq.JNIT 7. QIYMINE

C. :The checklist,

1. LayOut sheet
a) Card
b). Printer;

2. .Program,listing
3. Controbl card listing
4. Flowchart

D. Operating instructions

E. SaLnpleoutput

REFERENCE

E. Perform appropriate exercises-,

. Horizdntal and Vertical Spacing

A. -EnviroWnent,

-2. 4 AN I method special naines.
I I ontrof -, apply form oNerflow '

--
,0451 j. y,,'l i torage section_ s

g )
it I. Value clause ,

2. Vertical spacing control 77 level
3. Headingst .

1

10 '( Procedure Division
.

D, Flowchart with heading;

X17 Report Prep4ration

A. Editing features ..

Seetding fields
2. Receiving fields

B. Heaslifigs

I. Major,htadings
2. Columnar headings

C. Page control counter method

.1. Single IF ELSE statemelals..
2. Counter I,. =

a) Initialize
b) Increment
el Reset

, 1 c,,
81
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RESOURCES FOR UNIT 7. INTRODUCTION TO COBOL

Teacher References

gurrtiughs C4rporation. Burroughs B2500, 3500 Infurmatiun Processing 5.stem COBOL Reference
Manual. Detroit. Mich.: Burroughs Corporatiosi, 1969.

.
Bernard, Solomon M. Si stem 360 COBOL Englewood Cliffs, NJ.. Prentice-Hall, Inc., 1968.

Textbooks

'Cashman, Thomas 3. Introduction to Computer Piugramming.Ssstem 360 COBOL Fullerton.Cal..
Anaheim Publishing Company. 1970. ,

4

a
'Shelly, Gary B., and Cashman. Thomas j. Introduction to Com-puter Programming ANSI COBOL

Fullerton. Cll.: Anaheim Publishing Company, 1973.

. Introduction to f7upvcharting and Computer Programming Logic. Fullerton. Cal.. Anaheim
Publishing Company. '1972.
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- UNIT 8. INTERMEDIATE- COBO

This unit is designed to give the student an increased know ledge of business oriented language COBOL.
Students v. ill v. rite programs, develop flowcharts, and document roblems inv oh ink arithmetic operations.

. . , conditional anthunconditional loops, subscripts, control fields. subprograms, and table files.

.9
At the completion of the unit INTERMEDIATE COBOL, the studeat should be/ able to.,

Write appropriate' COBOL statements that involve arithmegtulations s

Design and use IF statements tMt result from'compound conditions

Prepare flowchart outlines that visually identify compound conditions

Write a COBOL program that includes minor, intemiediate, and major control field totals.

Deve14°C0BOL.statements that use the perff5rm verb

Write a COBOL program that continues the concept of subscripling
1.

Construct a COBOL subroutine

Write a COBOL subprogra
. .

Prepare single and multaeve). table files and extract elements from the files
.

UNIT 8. INTERMEDIATE COBOL

1

The iludent shuuld be .isle to nrite appropriate COBOL statements that involve arithmetic calculations.
. ,

PERFORMANCE OBJECTIVES ,..1
- ,

. ana ASSESSN1 NT MEASURES

4 Develop statements that use iritOrnetic operators in simboli iand verb form. _./
i P.

Given-a,iset-le. ofstatemen inv.plvink arithmetic calculations. write COBOL

.
' statements (o adcl, subtiact. multiply, and divide. 4) .,

---s. .. ...

.. . . . . .. ........../ ,,, ....
.

Explairi the use of the GIVING Option. i . - v

Givin the series of COBOL statements prepared in the previous exercise, rewrite
the statements using .the GIVING option.

pplain the use of COMPUTE and liOUNDED opti011.C. r

_

Given the series of COBOL statements prepArFain the exercise above, rewrite the
statements using COMPUTE and ROUNDED'verbs.

,i. ,.
Design work areas and receiving fields that ar('appropriate for arithmetic comp'utations.
.. , . I / s

Given a series of problem sttetnents involving arithmetk values (construct
i

. working-storag4 arias to lhow tt 'values in binary... packed decirrtal. %nil
display f ats, t

, 83 -
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8. INTERMEDIATE COBOL

The pucka: shoul4 be able to design

PERFORMANCE OBJECTIVES
and ASSESSMENT MEASURES

Develop condition narno using.the 88 Icbvel in working storage.

IF

d use IF statements that result f rom cumpuiend conditions.

In working storage. use the 88 level to "write an elementary item called.
PAYCODE which uses a code. of I for BAD. 2 for FAIR. and 3 for GOOD.
(Appendix H:-I. Part A)

Design IF statements that invohe AND'conditions.

4

Using the working-storage section deAeloped in the previous problem write an IF
statement to meet the tollr ving conchtiops. when MAX, is equal to TOTAL and
PAYCODE is equal to a value of I. go to NO-CREDIT. (Appendix H-I. Part B),

Design IF statements that in,. dhe OR conditions

Using the previous working-storage-section% ,%nte an 10-1-istement to niect the
-

following conditions. when TOTAL is smaller than MAX or the PAYCODE is
equal to a value of 3. go fo OK-ROUTINEIAppendix- H-1, Part C)

I. NIT 8." INTERMEDIATk.COBOL

The student shOuld be able to prepare flos.chart puthnes that ouall) idenu compound conditions.\'
PERFORMANCE OBJECTIVES

a.na ASSESSMENT MEASURES

do. a flowchart using IF-ELSE concepts:

Construct a flowChan segment that will show graphically thc following
procedure statement IF ANSWER = 2 GO TO ,:-EXTIROUTINE ELSE GO
TO MAIN-LINE.

.

st

Design a` flowchart using AND conditions.

.

Construct a flowchart segment to show the following IF MAX IS EQU.AL"TO
TOTAL fitNID PAYCODE IS BAD. GO TO NO-CREDIT.

1 ,

Design a flowchart using OR .coked it ipris4

Construct al
THAN MA

Design a flowchart usiniG0 TO .

4

ovichart segment to shovi,the following IF TOTAL IS
R PAYCODE IS GOOD. GO TO OK- ROUTINE.'

.13EPENDNG Trconditiowl

LESS

Given the statement GO TO (receipts, payinents customer credit. general)
DEP'ETDINP ON A-CODE draw the flowchait to shoW the interrelationship of.
the' elements.

84 . '88
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'UNIT 8. INTERMEDIATE COBOL ,

The student should be able to41%rite a COBOL program that includes mirior, intermediate. and major
control field totals.

PERFOR,MANCEOBJECTIVES
and ASSESSMENT MEASURES

Explain and use the concept of control breaks.
4

Given a problem containing minor, intermediate, and major control frelds, with
an amount that is to be accumulated and transferred, state the result of a change
in the intermediate,field.

Develop a'program segment containing minor. intermediate, and major totals.

Writ a Procedure segment for the following problem. A record contains a store
number (minor), a city number (intermediate)..a state number (major}, and an
inventory amount, The store number; the amount, and the accumulated totals are
to be printed The totals are to bf transferred according to rules governing control
breaks.

Prepare a flowchart which involves minor. intermediate, and major totals
,

Draw a gov. chart to:show the relationship of the minor, intermediate. and mayor
_lroritinarfoi the priceZing problem. / .

All Prepare a printer la) out for a problem containing multiple totals and group Indication.
A

Given' -a printer layout sheet, sketch-.the layout for the .previously defined,
problem.

Design a ProCedure Division containing group ndication and group printing, -
4

f IFee, the previously- defined problem, rewrite the procedure segment to showt
. printing of the store number only at the beginning an when there is a control

break (group indiciation). . .1,

t*NIT 8.#1144TERMEDIATE COBOL .
3

ak

.t . a
. - .r '. - 3'

The student should be able to ,develop COBOL statements that use the PERFOIM'tirb.

.PEItatR MANCE Olir4ECTIVES .
. and ASSESS-MENT MEASURES . '4i..

, *
'..Develop a DER Fogm statement to enter a mainline segment of a prpgram.

.1e, ,
Given 4 problem involying in end-of-page condition and a heading routipe. write

, a statement to perforrn the heading r'outpne. r .. 21..
e . 3

1

.
Develop a PERFORM statement that involves multiple execution determined by a variety oficontrols.

.. - 4
. 1.

Write the PEiiORM statement toincrement a csiinteifrom ail initial value of I
.. to final value of 100. . . . ,'

1.

.
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,

Design the work areas that are appropriate for controls that are used in the PERFORM statement.

.4
Write the working-storage sentence to estab ish a co)Inty that will eventually
contain a number as large as IN. ,

Redesign a program to use tIte PERFORM concept.
.

Given a previously executed program involving a heading, code the instructions
to PERFORM the heading routine.

UNIT 8. INTERMEDIATE COBOL

The student shuuld able to rste a 60B01. program that contains the corueptt of subscrtpting.

PERFORMAkE OBJECTIVES ,
and ASSESSMENT MEASURES

rDevelo,p subs..ripted 'values in working storage through the use of REDEFINEVand OCCURS s tenants_

Code the workipg-siorage section of the data division to provide for a table
containing three lements of two digits each. (Appendix H-2: Part A) '

Give,n a small table in working storage and a,problem stateme . show the
redefining and subscriptfng of the elements of the table. (Appendix Part B)

4?'

Develop the-proeedurc segment -to move_subseri-ptied-ekrnents:

, r.

U

es.

Wnte the procedure segment for the DAYS-OF-CR 4DITtableio: initialize a
COUNTER. move one subscripted value to a place called PRIN OUT; go to a
paragraph called OUT after Exhausting the table elements. (Appendix H -2, Part

Explain the Use of the INDEXED BY and SET Statements.
-

Rewrite the working-storage section for the table D YS-OF-CREDIT to
include INDEXED BY. Write a statement to set ttie index to i value of 4 inthe

-v
above problemf(Appehdix, H-2, Parts D and E)

UNIT 8. INTERMEDIATE COBRL.
. i

The student shotild be able to construct a COBOL subroutine.
, f, ti

PERFORMANCE' OBJECTIVES_
and ASSEf.SKENT MEASURES

Develop a PEIORM statement that causcs: age to a subroutine.

Given a problem statement involving a heading, write he PERFORM statement,

-

to enter a HEADING-ROUTINE.

Develop a subrou tine segment, in the prOcednre division.
.

. .. Writd the projedure segment to print a heading ?Piaui an outpdt area caned A.-line;
and show the segmentat the end of thiprogrAm. (Appendix H -3. Pan A)

4
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- 4- .
'Prepare a flowchart for the Subroutine section-of a program.

4

Using the previous problem, draw a flowchart ro show the blanching to And.
returning from a subroutine. (Appendix H-3, Part B)

UNIT 8, INTERMEDIATE COBOL

The student should be able to write a COBOL subprogram.

PERFORMXNCE OBJECTIVES
and ASSESSMENT MEASURES

EXplain and use the COBOL CALL statement.
.

e
, . ,

Write the CALL statement to use An Assembly prograFewhic'h is already, in
storage to write the current date. The told is CURRENT-IDXTE:

...
..... ---,--!

I3evelop the identification division o& a subprogram. 30. t
. . . ..

Given a problem statement and specification, tonsti-u-ct the working-storage and
I linka&e sections of `thosubprogram. (Appendix H-4)

De%elop the procedure division of a subpdigram. , ., . , ,. I
Given a problem statement 'and specifications. complete working-story oand
linkage sectionst-write proced-nre-statements for the subprogram. ( -0

4

"-De%elop the Klentificaticm division of a main program (Tailing program).
i .

-
Given A problem statement and specifications. write the identification division'

- . -

, -
. `for tlif mainline progiam. (Appendix H-4-2)

s,. e,_ ...-
De%elop the vairkingtorageand linkage sections of a main,progir.

Not..... . 4

w
. .

Givena problem statement and specification, construct the orkinr-storage and
linkage sections of tge mainline program.

-%I

De%elop the procedure division of the main program.

Given a problem statement and specificattons, complete working-Storage and
linkage sections: write procoAre statements for the main program.

9'7
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UNIT
0
8: INTERMEDIATE COBOL

s
e

The-.student shuuld be able tOprepare single and multi--le'el table files and ext)at.1 emenksfrurn, ti.te filp.

PERFORMANCE OBJECTIVES 11(

and ASSESSM .ENT MEASURES

..
Develop the v,orking-storage section using the REDEFINES and.00CURS clauses,

Given a problem statement containing 'a STATE-NAME (14. positions). a
STATE-NUMBER (2 positions), and a STATE-AMOUNT. (91ositions).
initializes to zero. for each of (he 50 states. construct tht table m working storage.
Redefine the table so that two oft he pine positions of the STATE-AMOUNT will
bt decitinal, and so that the table can be teferencedby subscripts. (Appeklix H5)

.

Create, a search argument holding area in working storage.

Given a two pottion number in a card. create a search argument using the 21,.
level.

,Develop the procedure segment that initializes a search. finds the !tern. arid pro esses the item.
. . ,

Given the previous problem. write a statement to search for an element in the
table If the rber exceeds the limits of the table, go to ERROR-ROUTINE.
Given theca le above, write, a statement to move the,table gems found to
TYPEOLT

Develop multi-level table files (two or more dimensional files) using the REDEFINES and OCCURS
clauses

.

Write a multi-level table in working storage which contaimstwoc -C-odes'abd
four Irani-14ms, Redefine the table so that it can be referenced by Subscripts.
(Appendix H-6. Part A) ..

'Create the procedure segment that moves subscripted values.

Given the previous problem. write:a statement to move the coach fare tO Orlando
into an output area called FARE-e0§T. (Appendix 13-6,-Parfirr

-..-:'. , , , .

Develop the procedure segment that' tests limitations, of the table and indicates theend of 4.11e table file.
$

fp

liven the previous problem. write a statement to test liie.elements and branch Co
READ-AG,AIN if the limits of the table have been exceeded, or to continueo
processing if the elements are within boutids Of the table.

88
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144IT 8. OUTLINE

4
1

o

REFERENCE

I. Review COBOL Flowchart and Documentation

RevievirEments of a\tOBOL Program' .

A.; identification drvision

B. Environment division

,.
* C. Data,division .......)- '

. , -..
,

( -. D. Procedure diyision.
4

ill Anthmetic and Related Statements

A. Anthmetic operators

1. Add.
SubtfaCt.

3 Multiply.
4 Divide.

6,
B. dc.ing option

C- Compute option

D.. Rounded. option

1 t.

E. On -size errors

F Usage statements in working storage

. 1. Binary .

2. Pa ked decimal
D lay

G. Perform appropriate exercises.

4
Shelly and Cashma

IV. Conditional Statements' c .
!.-i..., --- ,- .

A. Review sirnpte'l statement

B. Level 88 in data division

'

C. Compound conditions Boolean logic

1. AND operators.with IF statement
t 2. OR operators with IF statement

I

89
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UNIT 8. OUTLINE RE-FERENCE

D. Flowchart using

1. .--AN,D operators
, 2. OR operators 111111.

E. Perform appropriate exercises.

F. GO TO depending on clause.

G. Alter statement.

V. Major. Intermediate, and Minor Totals

A. Control fie,ld

1. Minor
2. Intermediate with minor
3. Major with intermediate and m4r

B. flowchart

C. Group printing and indicating

-D. Pi-inter layout

E. Problem application

VI. Looping and Indexing

A. Perform, varying statements

I. Exampi
2. Flowchartin&
3. Program coding

a) 110Tra division
(1) 77 level

e
(2) Other layels

4.
WProcedure dkisipn

erfOrm appropriate-eXercisev.

1.
- *

Subscripting
.

-
.1. Rules for subscripting
2. Me of redefines clause_
3. Use of occur clause
4.. Problenksoding
5. Perform appropriate exercises:

.11

44
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UNIT 8. OUTLINE REFERENCE

C. Indexing

I. Rules for indexing
2, Use of indexed by clause
3. Use Of set statement
4. Perform appropriate exercises.

VII. Subroutines and Subprograms

A. Review the Perform verb.

; B. Use of perform with a subroutine

C. Flowchart

D. Perform appropriate exercises.

E. Use of Aisembly subprogram

I. Advantages
2. Simple subproliram segment
3. COBOL calI statement

F. Other types of 'subprograms

4-

I. Advantages
2. -Simple subprogram segment statement

G. Subprogram developient

I. Identification division
2. Data division

a) Working-storage section
b) Linkage section

3 Procedure division
a) Enter linkage
b) Entry using itatement
e) Enter COBOL
d) Enter linkage
e) Return

Ft:- Calling program development,

I.- Identification division
-2. Data division

Procedure.division
a) Enter linkage
b) Call subKogram
c) -Enter COBOL
d) Note

I. Probkrrt'application
t 91 .

'95
4 -.

"

Shelly and Cashman
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f UNIT 8. OUTLINE

I

IIEFERENGE

Il...Talge Lookup One-Dimensional File

A. Data division

I File section
Working-storage section 11

) Single file
Redefines clause

c) ccurs clause

B. Procedure divisioa
/71 ,

I. Table limit error routine
2. Movement of subscripted item

C. Problem appligation

IX. Table Search Extracting One Item

A. Data division

I. File section
2. Working-stoirage section

a) Hold area 77 level,
b). File segments
c) Redefines clause
d) Occurs clause

B. Procedure division

I. Initialize hold area
2. Search initialized
3. Search itetn found
4. Search item not found
5. End of search -routine

C.. Problem application'

X. Table Lookup Multilevel File

A.WData diviNion

. l., Fire sectioh .

2. Working-storage section
a) Two - dimensional -file,
b) Redefines clause
c). Dccuts *clause

4

t
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B. Pretedure division ge

,.......

. . 'I. Table limit error'r3outine
2.: --Ivlovernipt of subscripted item

.
T. .. .

'C. Problem ;application
... - ). , .

4 XI-. Table-Search -'- Extracting Several Items

f 4

A.
t

Data diviSion

I. File section
2. Working-storage sectn

.. a) File segments
b) Output area

e

B. Procedure-division

1. Transfer orsearc. h items fpund
2.. Ert,d of search routine

C: Problem application.

RESOURCES FOR UNIT 8. INEMIEDIATE COBOL
- -

Teacher References

or

Ow,

IW

4

4,

Burroughs Corporation. Burroughs B2.500,3500 Information Processing System COBOL Reference
Manual. Detroit, Mich.: urrouglis Corporation, 1969.

c. .

- Bernard, Solomon M. Systetil 360 COBOL Englewood Cliffs," N.J.: Prentice -Hall, Inc., 1968.

Textbboks

Cashman, Thomas J. Introduction to Computer Programming System 360 COBOL
e Ana eim Publishing Company, 1910.

Shelly, gar) B. and Cashman, Thomas J. Introduction ?o Computer Programming
Fullertokial.: Anaheim Publiihing Company, 1973.

. .

Introduction to rlo%charting and Computer,Prograinming Logic. Fullerton,
Publishing Company, 1972.
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TEACHER REFERENCE MATERIAL
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Bernatct Solomon M, System 360 COBOL Englewood Cliffs, NJ.: Prehtice-15all, Inc., 1968.
Descriptive course outline awl reference, text are especially helpful to the teacher in planning to teach
the fundamentals and program development of the COBOL Language.

..
.

Burroughs Corporation. Burroughs B25001'3500 Information Processing ,System COBOL Reference
Manual. Detroit, Mich.: Burroughs Corporation; 1969. .
This references manual conpins a complete listing of COBOL terms. The arrangement of material by
individual terms Within the itivision is especially helpful for the beginning teacher.

..
,. , 1C.,

Board of Education, City of Chicago. Curriculum_ Guide for Introduction to Data Processtng. Chicago.

This curriculvm guide can be used `as a t her reference book for the tirst 9-week unit, Basic Concepts
Board of Education of 'the City of 1967.-----

.- .4.-

-*of Data Processing, which is part of the MCPS Data Processing I course of study. * .

. . ..1

Eastern .Business Teachers Association. Processing Data in ilness, Education, and Government.
ISOmerville, N.J.: EBTA, 1972.
This book can be used as.a teacher reference for the first two 9-week units, Basic Concepts of Data
Processing an Computer Concepts, which are parts of the MCPS Data Processing I course of study.

/ ..
1 i

Feingold, Carl. Introduction to Dp Processing. Dbtuque, Ia.. Wm. C. Brown Company Publishers, 4974,
This book can be used as teacher refetence. Theformaon 9n Preparation of a Report UsiniPG,
page 130, will sera e as a learning aid. This book contains a number of phptographs of equipment used in
the industry, and it also gives an outline of they following programming languages. RPG, Fortran IV,

I. COBOL, PL/-l. It can be.used as a student text or-reference. .

International Business Machines Corporation. Introduction to IBM Direct-Access Storage Devices and
Organization Methods. White Plains, N.Y.: IBM, 1974. l
This book tan be used as a teacher reference in the unit on Computer Operations II in the MCPS Data
Processing I course of,study.

-r

The Considerations oj Physical Security in a Computer Environment. White Plains, N.Y.. IBM, 1972.
This is one of the few references available on the topic of security within a data processing organifation.
It addresses the problems of personnel security, equipment security, equipment failure, and data

S, security as included in the unit Computes Operations II. .

. . .
Miller, Boulton B. Computers. A User's Introduction. Edwardsville, Ill.. Bainbridge, Inc., 1974.

This publication can be used as either a teacher or itudentreterence for many broad topics in the-units
qn Computer Operations I.ancl, II of the MCPS Data Processing I course of study.

Schnake, M. A. Data Processing Concepts. New York: McGraw-Hill Book Company, 1973.
This publication can be used as a teacher reference for many brotil topics in the units on Basic-Concepis
of Data Processing, Computer Concepts, Computer Operations I, and Cbmputer Operations II of the
MCPS Data Processing I course of study. i

rt .. . .

State of California Employment Development DepArtrnent.:Career Guides fAEntry,Occupations m Data
Processing Sacraibento, Cal.. State of California Employment Develtliment Department, 1974.
This book cart be used as.both a teacher and a studentreference for the career section in The Computer
Concepts unit of the MCPS Data Processing.I course of study.
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.TEXTBOOKS
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Awad, Elias M. Business Data Processing, 3rd ed. Englewood Cliffs, NS.. Prentice-Hall, Inc., 1971.
This is an excellent book which can be used as a student text, student reference, or teacher text for the
grst two 9-week units, Basic Concepts of Data Processing and Co.r.2puter Concepts, which are parts of
the Mtn Daia Processing I course of study:

4

Cashman, Thomas J. Intioduction to Computer Programming System 360 COBOL Fullerton, Cal..
j Anaheim. Publishing Company, 1970.

This student text uses problem-oriented approach in introducing programming concepts. Basic
concepts such as 'mid w are, software, internal datareprese ntation, flowcharting, and programming are
included.

,.._
.

Cashman. Thomas J., and.Fletcher, Dennis A. IBMkSystem,"366 RPG Programming, 107. I, hittodurtion.
; FullerziCaly- Anaheim Publishing Co.; 1967.

r lite content covers File Elescription; Input, Calculation, and Qutptit Specifications for RPG. Although
it was designed as a textbook, it can best serve as both a teacher reference and as a student reference. .

Most entries for a given specification form are located in orie chapter. The supplemerkary problems can.
.be used selectiv ely withsthe classroont text. This can be used selectively 'with the RPG plogramming and
macro statements.

System,360 RPG Programming. Vol: .11, Advanced Coricepts. Fillerton, Cal.. Anaheim
Publi;hing Company, 1967:
The content $c, ers fixed 1ogic, branching, looping, table lookup, multiple files; and subroutines. The
atpendices provide an easy reference source of.. Core Storage Saving ..gules, tore Storage
2quirements, Summit), of Indicatori,' Error Check List, EBCDIC Code Structure, Difreferioes

Versionsvfeen eDions of S, 360 RPG. This Fan be used as a-teacher reference, as a student reference, and as a
source of a few additional problems.

Crav, ford, F. R. Introduetton to Data Processing, 2nd ed. Engleviood Cliffs, NJ.. Prentice-Hall, Inc., 1971
This book can be used as a student text, student reference, or teacher reference for the second 9-week

'unit, Computer Concepts, which is part.of the MCPS Data Processing 1 course of study.

F-eingokl, Carl. Ikroeuttion to Data Processing. Dubuque,,Ia.. Wm. C. Brown Company PUblishers, 1971.
This may be used as a teacher referenee and as a student text or reference. The Mformatibit on
Preparation of a Report UsingAPG:page 130, will serve as a learning aid. This book contains a number
of photographs of equipment used in the industry and it also gives an outline of the following
programming languages: RPG4 Fortran IV, COBOL, PL/ 1.

Fuori,,William M., D'Arco, Anthony, and Orilia, Lawrence. Introduction to Computer Operations.,New
. York: McGraw-Hill

used
Company, 1973.

This book can be used as astudent text o/ A teacher reference for the units on operation, tYoroptiter
Operations I end Operations 11, of the iv1CPS course of study for Data Processing I.

..
International Business Macl;ines Corporation, A Data Processing Glossary. White Plains, N.Y.. IBM,

.1971
A Data Processing. Glossary serves as a dictionary of data processing terms for the students.

Basic Punched Card Data Processing PrOgrammed Instruction Manuals. White Plains, N.Y.. IBM,
.

- 1964.
This is a series of maitualys v..- hi6h can be used as a student text, student reference, or teacher reference for
the first 9 week unit, flasieConcepts of Data Processing, which is part of the MCPS Data Processing I
course df study. ,

. ...7.- .
---:. -

.
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.--..Introduction'to IB,M Data Processing Systems. White Plains, N.Y.: IBM, f969. -

This book can be used as a student reference or a t.eaacher reference fj the second 9-week unit,
Computer Concepts, which is a part.of the MCPS Cita Frocessini I course c study.

.

--. Introduction to System/360 Text Programmed Instructiori. White Plains, N.Y...IBM, 197.9.
*This book can be used as a student tekt, strident reference, or teacher, reference for the second unit
Computer Concepts, of the MCPS Data Processing I course of study.

Number Systems.7Whitekplain.s, N,Y.: IBM, 1968. .6 k
.

This book can be used as a student reference or yacher reference for the second unit, Compnter
Concepts.

System,'360
IBM, 1-969:

Operating System Operation Training Manual, Siuderi t Text. White Plains, N.Y.,

This material goes w=ith the Advanced Systems Incorporated COT Series of books and the yideo- tapes,
laPibe -Used as a separate text, supplementary matefial, of referdict material foi the unit on

titer Operations I in tie MCPS course of study for Data Processing I.

System/360 Report Program Generator Coding. White Plains, N.Y.: IBM, 1969. ,
This teohnical rnanuaj can be used as ateacher reference and as a programmed instrucnoh text fop a
student working indepen dently when programmigg RPG in a System, 360 ehvironment.

Systems: Introduction *to RPG II. White Plains, N.Y.: IBM, 1972.
e.This technical manual cilia be used as a teacher reivence and as an/advanced student teat. charts,

graphs, and illUstrations are inclUded: Since RPG II was initially designed to be used En an IBf
System 3 computer, the references to machine cycles and functious may be directly related to that

''..haedware.

Systems Reference l_ibrary_IBM System; 360 Basic Operating System Report Program Geneyator
Specifications. White Rains, N.Y.: IBM, 1970. 0 ,
This technical manual can be used as a teacher reference and also as a student reference v*hen
programming RPG in a System/ 360 environment. . 0

1 ,
,

. .
I . . -. .

'vfarxer, Ellen Elements of Data Processing. Albany, N.Y.. Delmar Publishers by Litton-Educational
Publishing, Inc., 1:171. i ,,

This book can botused as a studerit text, student referencee, or teacher referencer the
Computer Concepts, of the MCPS,course of study for Data Processing 3..

+66

. 4 -
Murray. Jerome T Programming in RPG II. IBM System/3. New Yorki McGraw-Hill Book Company, .

1971. . . . . .
. .

This is the Second of two textbooks designed to teach the machine opiritiOn of the IBM System' 3
computer and the program language aPG II the main language of the Spotem-il. This text enulckbe
used as a teacher reference and as a studenf textbook, especially in the area of macro statements.-,-

''Ctional Cash Register Company_ Introduction to'. Programming. Dayton, Ohio. NCR, 1969. '.
This textbook could be used as a teacher reference and as

/- 1

a student iefe.re.rice., There` is a good example
. .of a decision table in the text. t- i

f .

Shelly, Gary B , and Cashman, Thomas J. Irurocpction to Computer Programming ANSI COBOL
Fullerton, CaL: Anaheim Publishing Company, 1973. .

-
=

This student ext uses a problem-oriented appioach, to introduce COBOUptcfiranring"concepts. .
Etisic concept?' including flowchading and programming are inchided. American National Standard
COBOL concepts are used throughout the text. .

97.
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, 4
. Introduction to Flontcharting .and Computer 'Programming Logic. Fullerton, Cal_ Anahebt

4 0
Publishing Company, 1971 ' ,

i
This book may be liked as a companion text to introduc'tion to Computer Programming A.NSI
CO,BOL. The developinent of the flowchart by segm;nts which are related taillustrations is extremely .

helpful in preparing the student to understand the relationship of the parts to.the whole flowcha
-4, A

-

. Introduction.to Computer Programming RPG. Fullerton, Cal.'Anaheim Publishing Compan,. 1972, i . .
.

.
. .

This kooic is deiigned as a student text. The book has clear exangtples in the introduction to each topic.
Four actiCitielOreach chapter, review questicas, short coding problems, debugging RPG programs,

-dand two prblems are given.
N.- Iir. i .. it "

Wanous, E. F, Wagner, Gerald E., Wanous, S. J. Fundamentals of Data Processing. New Rochelle, !4.Y..
Southwestern Publishing Company, 1971.
This book. can be used as a student teXt, student reference, or teacher reference for the first two units,
Basic Concepts of Data Processing and Computer Concepts, of 'the MCPS of study for Data
Processing I, . . . .

SUPPLEMENTARY BOOK_

danced Systems, Incorporated. Computer Operator Training Video Assured Instruction, Student
-Guide. Elk Grove Village, Ill.: Advanced Systems, ,Inc. 1972.
This book, together with 10 video tapes and the Mkt related manuals, can be used as a student text for
the unit Computer Opet-ations 1 in the MCPS cdurxs gf study for Data Pr casing 1.,

Minnesota Mining and Manufacturing Company. Data Processing, Vols. I-4, and a corresponding set of
0.panparencies. St. Paul, Minn.. 3-M Company Visual Products Divisir, 1966.
The fqur ti °fumes canbe used as a teacher reference, while the corresponding set of.transparencies can
be used as student visual materials.

s. Gov ernment'Employment Service. fhctionart of Occupational Titles 1974-75. Washing n, D.C..
Government Printing Office, 1974.

.t
This publication can be used as a handy reference guide to data processing and related Joh titles.
Student and teacher reference.

PERIODICAL

"The Microfilm Pieture 1975." Infosystems, April 1975, pp. 38-41,
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APPENDIX A (Canfd.)

1 Card Slack*/

p

6

Elect Station

Reading Board

I

Card Mean Pushbutton Putich/Road Subon
.

6.

-,... ,

GM_

Model 3 Priht-Frunch-Verify

Models 1 and 3r, which Include verifier
function. use a combined punch/rood
station located as shown above The./
Ow have a red VERIFY light on the
keyboard to the right of AUTO/SKiPi-
DUP wench, and PUNCHNE HWY
switch at left id/ Of ligyboard console.

IBM in Data Recorder

Ai

Sliding Pressure Plar

f

Card Hopper

'Print Unit Cover

Cokimn Indicator

Functional Controls

Keyboard

. Mainline Switch

Chip Box and Fuses

4
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ey epr

'

Card-MOves

From

r

'r

a

a

4

'los



*

tc, APPENDI;tA (Cont'd.)

CARD PUNCH PROBLEMS TO TEACH SELECTED CONCEPTS

Problem 1

INSTRUCTIONS. Punch ont card and then duplicate one copy of the same card and p ass in both cards.
When this is done correctly, the teacher will return re copy of the card so that you can tape it to the bottom
Of this instructioh sheet.

Field Name

Last, name .

Card Column

4-14
First name 15-19
Initial 20
Street number 21-25 o
Street nanis_. 26-45
City 46-60
State 61-62

'-Zip code 63-67
Blank 68-80

4111i

CARD FORMAT
3

L AM

` Name

1=14

-

First
Name -

.

15-19t

I
n
a

t
I

a

2V

Street
No.

.

21-25

Street

.
Name

. ' . -
,

26-45

City

.

46-60

State

61-62

Zip

Code

, .

63-67

i
Blank

68-80

A-6 01.0 7
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..

.

Bq sure,t4re are NO CARDS in'the card hopper for frvlins 43, and 4.

Problem 2
. .-...- . 1. 1. !The teacher will return one copy of card punch Problem I to be used for this exercise.

1
. 1

, . , .--- . .....-
Duplicate one cop) of a master card by inserting the master,carci in ifiC read bed and mcin(ially feeding one
card in the punch card bed. ' . .

4

.
1,

, .

Passin both completed cards to the teacher.
.

,
.

Fasten one completed card (after it has been checked by the teaches) tizthe back of this instruction.
t sheet. ,4.

. z V
3. v, % .A. '

, . Problem '3 t
) eff

*
Use the master card given to you which has two erron,ariticluplicate correcting the errors. See- in Problem

i -, . .

Problem 4
_ .

Use the card gikert to you, and interpret it on the dird pupich machine. Be sure tic) return.the functional
. control,sviitches to DOWN Khen finished.

. \Pass' in the one card when it is finished. \' --.!

"-- Fasten the completed card (after it has been checked by the teacher) to the back of Qie instruction sheet.._ V-.,

V

V

.

A7

4

,

4
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APPENDIX A(Coned,)

Problem 5
.

$

o

The ciurposekof this problem is to lay out the planning card for a program Card.
. .

DIRECTIONS:
Pp. f

1. I Prepare a program planning card for the fields listed below. ..

2. Mark each field with a vertical line. , , , ..
t ,

.4)

1 Identify what kind of field is being planned, e.g., alphabetic, numeric, duplicate, s
- .

. 4. Across the top of each field, darken the rows and columns to indicate where th5 in the
p .program card are to be punched. "."-N

A

5. Print above the 12 row which key you will depress to get the punch you want for.each card column.
4. r t

,6. as in the planning card NI check bY teacher before you go to the card punchmachine.

'7. Card format

Card
. Column

so,

1-20 alphabetic field
21 -30 numeric /dup field
31-45 numeric (manual punching) field
46160 alphabetic dup field
61780 skip fold

fl)

.

:*1.2..-. -
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It

Ppblem 6

ti

".

,

Prepare a.planning card only for the following card format:

CC 1-20 automatic alphabetic shift
° CC 21-25 (automatic skip

CC 26-37,
CC 38-48
CC 49-50
CC 5P-A
CC 71-75

, CC 76-77
. CC 78-80

Problem 7

numeric
automatic duplication
numeric
automatic skip
automatic duplication
numeric
autornatic skip

Prepare first a planning card and then puhch the program card.

CC 1-5
ACC 6-20
Cc...21-414C 42-50
CC 51-70
CC 71-80

Problem 8
a

automatic duplication
automatic,skip-
automatic alphabetic shift and duplicate
numeric.
automatic duplication
autornatic skip

Prepare a program card Only while at the'card ptinch but without any preplanning or planning cand. Punch
while you think. ,"

L

.

;

,

I

CC -1-15
CC 16-20
CC 21-40
CC 41-59
CC 6e61
CC 62-70

N. CC 71-75
CC 76-80

automatic skip
numeric and duplicate
alphabetic shift
atgomatic.duplication
numeric
alphabetic shift`
alphabetic Zuplication
automatic

Problem` 9
4

Rcpunch a program card combining Problems 7 and 8 on one program card. Be sure to turn the print switch
off before starting.

t

At

Problem Ton the upper program level
Problem 8 on the lower program level

V
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APPENDIX A (cont'd.)_.
, .

Problem 10

Purpose of this problern, IS to:

fi

I.

1. Punch a program card
. .

2. Insert thepiogram card onto the program drum

3. Use the star wheels-4 .

4. Use your own program card to punch tree data cards

Directions:
4

-1. The card FORMAT is:

CC 1-20 name field (last, first initial)
CC `21 -25 , blank field
CC 26-29 grade and section number field
CC 30-35 .current data fielc(to beAuplicated)
CC 36-80 blank field

.

2. Clear thg card bed of all cards before starting.
.

3. For the first card, keep the AUTO DUP switch off. ' -

For the first card, turn AUTO FEED key Ott and _Peed two cards.

4. Punch the first card. Then turn AUTO' DUP-AUTO SKIP switch on for the second and the third

/

cards.

Data to be punched:

1st card SMITH ALBERTJ 10-24 (current date)
nd card HASHBARGER EMANUEL. H 11-02 (currenrdate)
d card FREDRICKSON THEODORE S 12-17 (current date)

4 4

'110TE: E eh card must be entirely iorreet to receive credit for Problem 10.

4

I *

/ 6 4

Ak-io 111.
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VENDORS
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BASIC PRINCIPLES OF ELECTRICITY

r'

SOURCE. .

7
\*
0\

SWITCE

*"... 4,
DEVICE

CCHPLEIE CIRCUIT

AA5
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APPENDIX A (Coriri1J1 BASIC PRINCIPALES OF ELECTRICITY
V

4.

P

45

4

T,ThkING MOLE

0 INDEX POINTS
60

5

0

30

7 A60 INDEX POINT
CYCLE = 1 HOUR

20
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APPENDIX B. COMPUTER CONCEPTS



RELATIONSHIP BETWEEN HARDWARE

AND SOFTWARE IN A COMPUTER SYSTEM

Control

.

Storage

* I, COMPILER I

* 'SOURCE PROGRAMJ,

* OBIT PROGITAM1

Processot
(Arithmetic/Logic)

APPENMX B

CARD READ/PUNCH CENTRAL PROCESSING UNIT PRINTER

*Software shown within the
Storage Section.of the gu -



JAPFtENDIX,B (Coed.) '(

1. Count from 0-32 in

A. Binary

B. Octal

C. Hexadecimal

2. Add the following binaririumbers:

A. 1 1 1 0 B. 1 1 1 0 1
0 1 0 1 1 0 0 1 1

ARITHMETIC QUIZ

3. Subtract the f011owing binary ntimbers:

A. 1 0 0 I, B. I. I 0 0
0 I 1 0 1 0 0 1

4. Con ert the decimal number 102 into:

A. Binary

B. Octal

C. Hexadecimal

5. Convert the hexadecimal number 7A7 into:

A. Binary

B. Decimal,'

6. Code the name of your school in:

A. Holltrith code.

B. BCD

C. EBCDIC

I

A t
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S

8 -,..

Look at the logic chart below arid answer the following questiatis., . -

1

(a) "AP will be printed ' times.
(b) is the list of the of "Min

they wilt be printed.
co) "Sum" will be printed* times,
Cd) is the list of the values of "gum" as tHey

will be printed..

.1.21
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APPENDIX B (Cont'd.)
1.4

.. .

Look at the logic Chart below and answer the questions on the
Following Age:. -!

\R.RAD
RECORD

SET SWITC1/

/2 ON

SET ts,
SWITC1/
/2 '01V

ADD
/ re CodNi

( 1/41.7*
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.

4

t.

4.
t N.

;
(a). Columns 1- Qf an input record will be printed ,

tinies.

(b) qolugns 7-10 of an input record will bd printed
times.

(c) The Printer will print times.

(d) The block controls the number of printings.

(e) The block controls' which columns-of a
recorciare to be printed..

S

4.

0
\

ti
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COMMON PATHS IN DATA PROCESSING
NOT-SUPERVISORY JOB CLASSIFICATIONS
NOTE: Notall possible career paths are indicated,

41/

1: -Senior

Junior

SystemiAnalyst

tri

O

to

73
a

SYSTEMS
ANALYSIS

p

m.- Senior Data Entry Operator
-.1 .

Junior Data Entry Operator

. -

,Senior Pi:ogrammer

Junior Programmer

AO?

Senior Computer Operator

*.t Junior Computer OperarR5

illi*P2g1=11ING 14

CONTROL CLERK

.TAPE LIBRARIAN

DATA ENTRY
OPERATIONS

c

- 'COMPUTER

OPERATIONS1,111111.1

A A

DATA
PROCESSING

TRAINING PROGRAM

START

...Zr

125
.
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TYPICAL ORGANIZATION STRUCTURE OF A MEDIUM OR DATA PROCESSING

DATA ENTRY
-SUPERVISOR

SENIOR DATA EFTF
OPERATORS

JUNIQR DATA ENTRY
OPERATORS

".12G
4

4

I C

MANAGER
OF

DATA PROCESSING

OP ONg
MANAGER °

-

OPERATIONS SUPERVISOR
SHIFT'SNPERVISOR

,TECHNICAL. COMM.
.SPEcIALIST

SR. COMPUTER OPERATOR:
1 4.,

JR..COYIOTER OPERATORS

s

DATA CONTROL ,

'SUPERVISOR

SR. CONTROL CLERKS

'JR. CONTROL CLERKS

a

SYSTEMS AND
PROGRAMING

MANAGER'

PROGRAMMING
SUPERVISOR

SYSTEM PROGRAMMERS

SR. APPLICATION
PROGRAMERS

JR. APPLICATION
PROGRAMMERS

SYSTEMS
SUPERVISOR

SR. SYSTEMS .ARt.,YSTS

JR. SYSTEMS ANALYSTS

127
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S.

ORGANIZATION CHART

Assistant
raperintendes<

*re ry

Department
of Advance
Planning & '
Develocnent

SecretaryDirector]

A
Departmemt
Of Data
PrOCIMSin9,
Operations
Di rector Secietary

*/

44.Assistanl
Director] Kanner of

Systems '
Operaticm

If:imager
lemcbtne
Crderatioas

Secretary

4

11;

Planning
Analyst

Documentati
Specialist

1

Sisters -
Analyst

4

analyst/
Programer

3

Supervising Clerk/
Pro? ramie r Typi st

2

Programer
12

0
Progrwer

4

Sr. Systems
Analyst

1

Systems
Analyst

3

Analyst/
Programmer)

Do6umentation
Specialist

I
4

Control
'Specialist III

I

r Data
Control -

lecialist
2

4

Specialist I
z

Clerk II'
2,

Senior
Clert--

1,

.J14.1/
iridist II

POperaKeYundItor 11'

General I
Clerk -1

Overaticas
COntrol
Specialist

Data
Processing
Librarian

1

of
Retorts

rectdr

_____,YOrientat on
& Training
Specialifti

Proceistng
Assistant II

3

Data
Processi
Operator

ye
nn 4vw

Central
Records
Clerki

a

Tninnical
Writer 1

Clerk,/
Typist Ii

Data
'Processing
Operator 1 LEWD

Al visory Council

Office

Op prating

a

ibility

Operator I
9

M UNN

.IMMMO
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APPENDIX C

Match the following words with-their function or explanation:

. a. Read

b. Write

c Seek

I. Movement of the disk arm to find a certain record.

2. Recording data onto the disk' pack-

3. Successive layers on the disk pack which permit without the
.movement of the access arm

d. Track 4, Placing or obtiining recorthin an ordered way

e Random access 5. A concentric circle on the disk pack -

. ,

Sequenttal' 6. Transferring data from the disk pack.

g Cylinder

S. AnsKers

4.0" c

2 b
'3 e
4 f

5 "d

6 a
7

4

4

7. Placing or obtaining records in an unordered wayI-

Ct.

C-2

131
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APPENDIX. C (C4t'd.)

Fill in the blank -that completes the statement.

1

\

"Of records..

2. The / prevents the tape from running off the tape reel.

aa

appears at the end of the tape file and usually contains the count of the number

3 The organization of a tape file into several logical records with a gap between them is knoi,vn as a
A

The ability to store information ontcta Cape file in terms of 800or 1600 characters to the inch is known as
tape

The ability of the t4z....clrire to thread ape thrOugh the transporCa.utomatically is anindlcatiOn that the
tape drive is

Answers

I. Trailer label
2. Reflector indicator
3. Block
4. Density
5. Self-thading-

Fill in the blank that completes the statement./

r.

t w -5__ /
I The desice that remotes one strip of magnetically coded data and places it on a dorm for processing is

. known as 6 --
,

'2 The device that has a fixed read ," write head positioned over etch track
o is known as a

C

Because the read write arm does not need to be moved, the speed `pf processing is considered to be fast
on the

4 Approximately 400 million characters can be stored on the

Answers

1. Data -cell
2. Drum
3. Drum
4: Data cell

4 a

C-3
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APPENDIX C (Coact) 11F

Match a list of manufacturer- and user-written, programs with a chiscriptivt statement.

a. Compiler 1. The manufacturer-supplied program that is used to operate the system
,

b. Utility program 2. The English-like language that is written by the progranimer .

c. -S:,uyce program 3.' The translator that converts the programmer's language to the computer's
language .

d. COBOL ' 4. A tape-to-printer program ' is

i _

e Supervisor 5. Any language that is: written by the programmer
. . \

f. Library programs 6. Usually small programs supplied by the compuier manufacer that are
stored on the disk

Answers
1 '''- i

1. e
2. c and d
3. a /

4. b .1
5. c
6. 1

- -
t'

v.

C-4133
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APPENDIX D

IPL PROCEDURE iSTART THE SYSTEM)
e

STEP' PROCEDURE -. ACTION- COMMENTS

I

k .

Mount disk pack (system)
on disk drive.

.1

Ready the device.

.

.

IP a

,-

.
i

.

2

.

Place job control
statements in SYSRDR.

Ready the device.
-4.

.4.
.

.

.....

41

. .

,, Dial load switches to
address (unit) of
disk drive.

-

..
.

,4 Press LOAD button. .

IPL and Supervisor
- loaded: System is

in WAIT state.
(

5 Press REQUEST buttoti.

.

.
,

G-WE IPL CONTROL 7..........-------
STATEMENTS

.

-
.

.

-

Enter DEL statements
(if necessary). .."

Enter ADD statements
(if necessary).

-
.

.
,

. . '

.

To delete devices
from PUB Table.

.--"P

To add devices to .,
PUB Table. .

7

. .

.
- /

Enter SET command.

4
-

SET DATE = mmiddiyy,
CLOCK = hh /mm /ss

.

Message: f

DOS IPL COMPLETE

System requires
° operator to set

date and clock.
- ...,-

Control is given
.

to Job Control
and Supervisor.

4 ,
r

IPL USING CONSOLE KEYBOARD
-

D-1 35
2
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APPENDIX D (Contd.}

o

Match the following words (terms) with their explatation. Not all words are used.

.a. twit mode

b_ Byte mode

c. Interface

d. Full word

e. Heiadecimal

f Packed decimal

Base registers

h. Half word

i. Program status word

Answers

I. c
2. d
3. f`
4. e
5. a

t

I. The physical connection that is, made between. the CPU and
input/ output deVices

2. The amount of data that is usually moved between internal
register ..

3. A character that is been stored after the zone portion has

4. A shorthand method of writing in binary'

5. The movement of large amounts of information
.

6. Stopping the computer under abnormal-conditions will usually generate

its

storage tpdA

been removed

this action.

Ss

D-3
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:APPENDIX D (Confd.)

,

.1111211.

'' a (Teacher Key)
e

P fOGRAM STATE CPU FUNCTIONING -1"f7tTVS INDICATION
.,-

HOW-SWITCHED

0 . .
'Stopped ,
.

.

Operating

I,

Runnirig

..

Waiting

.

Supervisor

.

. .
. .

Problem
. .

-
Masked

-

.

e

Interruptible

z,.
111,

-
9

.

.

,

.

e

-

-

I

- .
Incapableof any function

% ----........

-c, ._
-

Capable of executing
instructions and being
interrupted

Instruction fetaping and
execution procded
normally

Nc; instruction processing.
1-0 and external -

. 4ierrupts accepted unless
-,;:ed. Tim' is

ti pt. . . 4 .
.

All instru are valid.
- .

.

- - .,
All 1-0 instructions
a groyp of control
intructions are invalid.

:-.. ..,

1111*Eicternal, and ,
Machine-check intern
(Individually rnasked)..if:,
remain pending. Progiiirn'
interrupts ignored.are

. .

Interrupts of-all unmasked.
classes accepted. .

.

,- ,
I,

.

.

"Manual" light
on console

.
"System" or,"Wait"

-
on console -

.

A zero bit in position 14
of the program'
status wOrd(PSW)

"System" light on console

A one bit in 'position 14.
of the program
status rd IPSW)

"Wait" light o e

:. . */rt

, -ft 1

Azero bit.in
position 15
of the PSW

,

A one bit in
position 15 ,

of the PeW

Zero bits in the . -
mask,

pro mask,
andshichine-
check mask
Melds of the

,PSW ,-
One bits, in the

system mask,
. ,= program mask,

and machine-
check m ak

:5A,- fieldsbf ff
PSIN 4

....

"Stop" key.-
. on console

.

"Start" key- '
on console

..

_i_o interrupt
External interrupt

Load PSW"
instruction

Any interrupt
- 0

.

Any interrupt

Load PSW ,.
instruction'

. .

Set Program Mask
'4'4 instruction

SerSystem Mask
instruction ..

Load PSW .

instruction
Any interrupt

Same as "Masked"
above

c4.

.

.
'

t \ 1

4. ,41'

15'4 i.'

1 3
-7
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APPENDIX D (COnt'd.)

(Student Handout)

Write short stateinnts to explain the effect of each program state.
At,

0

0 .1

PROGRAM STATE; CPU
FUNCTIONING

,, STATUS
INDICAIIION

HOW SWITCHED

Stopped
.

Operating

..

Qitunning

Waitingt
-Supervisor

.

Problem
. .

Masked

Interruptible

.

.

.

.

.
.

.
.

.

.

,

1

.

.

.

,

.

t

..;\

A

.

.

,N

..

,

.
.

.

.

.

.

.

.

,

.

.

,
`,-

A

.

-

..

,

.

_

_

.

138
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APPENDIX b (Cont'd.)

COMPUTER ROOM CHECK LIST

Phy.sjoat facilities

Main power switches on

Computer room temperature adequate .
4

fr
Computer room humidity adequate

_ Room clean

_ Storage areas unlocked

Power to computer and peripherals

Computer console ready

Card reader ready

Printer ready

Tape drive ready

Disk drive ready

Tapes and disk packs

Scratch tapes mounted

4

t

_ System residence pack mounted

Initialize the system

_ initial program load

_ Set cloak and date

_. Establish partitions and mode of proCessing

Job processing (19puti output control department)

kbAraa smittal sheets

....L.__ Cards for processing

Paperforms and carriage control tapes

It*



Job procosing (Peripheralt)

Proper cards in reader

Card reader ibscle ready'
.1

Proper tapes mou nted and loaded

Proper disk packs mounted 1

-Pl-oper forms mounted on 'printer

e ,
-

Proper carriage control 41* mounted

ti

Teacher's Notes:
I

awl

let

,t

9'

A

/

A

0

a

, i ,
. .

'The followiqg seven pages are forms thatare used in the MCPS central office data prom's' sing installation as
part 9f the operator's jobjocrentkqpn.

,

i..7t- .e
.

.

,
.

A

IT

D-7

1 4 0 lk

04



I...

IM
O

 111111111111111111111111111111111111111111111111111111111

I
1I I

I
I

or
m

aim
.

iiil...
imN

I.. um
. am

m
m

m
um

i

11111
11111 11

1111I
I

A



APPENDIX D (Cont'd,)

084 SORTER STEP INSTRUCTION SHEET ga

ACTION Date: / /

.

, . .

. '

.
. ,:

-

Job
No.

Step
1

po.
ine

Est.

. .

USER NAME
Phoake

N4Ext.
Job

0

L

File l'ut Name ..

Card 6. ----.
.

rt
rl

6Field
.Name

Columns Alphabetic
Alphanumeric
Numeric

OPERATING If:STRUCTIONS:
\,,..,....._.________-.-----

Yes No ,

Cards in order before Sort?
(-)

0 If Yes, indicate sequence.
, Yes No --

Rejecti expected? 0 0 If any, what action?
.

-t Field .

Nape
Columns Q Alphabetic

Alphanumeric
,--/ Numeric

OPERATING INSTRUCTIONS:

st,

Yes No
Rejects expected? 0 0- If any, what action?

port
[73

Field i

Name
Columns L7:7 Alphabetic

z::7 Alphanumeric
4:7 Numeric

OPERATING INSTRUCTIONS:

.

Yes No -

Rejects expected? 0 0 If any, what action? 6

/1.

..

Sort'
#4

Field -

Name
Columns 27.7 Alphabetic

27.:7 Alphanumeric
/-7 Numeric

.

OPERATING INSTRUCTIONS: .

. -
t

.

.
6

Rejects' expected? If any, what action?

SPECIAL INSTRUCTIONS

. .

Disposition of Cards: E
.

D-9

142
ft.

ti
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APPENDIX D (Coned.)
,

ACTION

CLERICAL Step Instruction Sheet 4

Date:

k._

.14
I al..... --

--.
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APPENDIX D (Confd.)

.

SPECIAL STEP INSTRUCTION SHEET

ActiOn: . Date: / /

,

144
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APgENDli D (Coned.)
SYSTEM RUN SHEET

SYSTEM RUN SHEET

Job Nurnbir
Est.
Time Pra on ty

Run
Date

Job Name Job Sot:name

4

4

DAAME SOURCE iS?OSIT iON/R ETENT ION

14 5, 4

t,

"S.



APPENDIX D (Coned.)

NI

'',..,
WORK ROUTE SHEET

Date: / / Due Date. / /

. . .

. .

Job ;
No.

Status
No

Spttrs
Name

Job
Name

Job
Subqsme

Step
No.

Acts Act
By Class

Est
Time

Date
Compl.

Operator
Bin . RemarkstrsitNo

1
lc ' r

i
.

.

c

I

.

..

--.... M I . .

.

I

.

I
i

.

i

t
I

1 a

COMMENTS

. . .

. 0-13

146
74

4

50



'APPENDIX D (Cont'd.) , .--
JOB TROUBLE REPORT

.
.

To

, -

Job Number Job same

. l

Step Number Program Nu bei
Production Tact

Operator Name Submitted By

.

4 1410BLEM AREA .

AD INSTRUCTIONS CitOCONTROL CARDS

ELOINPtIr DATA E. CARRIAGE TAPE

C.DPROGRAM PROBLEMS F. REMOVED FROM SCHEDULE

--S-
.

TOTAL TIME LOST

.

G.0.10,B RUNNING UNREASONABLY
PAST TIME ESTIMNTE. ,

H.EIABNORMAL OB TERMINATION

I. OTHER (Spec Below)

,

IN ALL CASES OF JOB TERMINATION DUE TO APPARENT SYSTEMS OR PROGRAMMING PROBLEMS PLEASE DO THE
FOLLOWING.

,
(#.

" .
1. Check one of the above and explain i9 detail below. . -%.

".1 2. Provide a storage dump if the System doesn't provide a dump. -
--3. Provide a console typeout (carbon copy), and any printout.

4. Hold all tape and disk. \-,.

COMMENTS r
,

.

. .

.-

, .

_ ..
.

.

D-14

1.'4 7

It



APPENDIX D (Coed.)

HARDWARE MALFUNCTION REPORT

Date

Device Type and/or Address

Time C.E. Called

.Did C.E. Call? (j Yes E3 No Time

'Date and Time C.E. 'Arrived

IlSoblem Resolved?

Symptom

DNo DYes Time Resolved

.-(

If lg6t Resolved

Problem Reported By

(Division of Data Processing OperationsAise Only)

148



A
IT

E
N

151X
 113;

(T
eacher K

ey)

R
eference:

Introduction to C
om

puter O
perations

by Fuori/D
'A

reo/O
rilia

M
b'

4

a

.

.

.

'

V
I
..m

z2

B
,

.
.

..
.

.
.7

ar.
.

,

w.

.

.
1.,

.

\

t...

.

- zHUpacnu,
,..

...

a

%

N

.
. ,

.

.
.

.

.
..

.

z0._.

r.,

20H6E32ZC
.,

S.

.

.

.,.

.



APPENDIX D Toad.)

(Student 'Handout)
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APPENDIX DIConrd.)

7

41'
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\Student Holdout)
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Label all components of the total computer system showing names of input and output devices, the location
of the I 0 device control units, the channel connectors, and components of the CPU.

I/O'device
Contr9l

Units

. MANUAL

:RUT

PAPER TAPE
j

15

(Teicher Key)

Channel Connectors,
. t

."

- 4-
ALU

I/O device
Control
Units

0

0

=
.

I AX::17i>
L4

1

coNTRoi.

RAG"

PIPER TAPE

158



r

I

...)
Label all components of the total computer system showing names of input and output devices, the location
of the I 0 deirlet control units, thi channel connectors, and-components of the CPU.

-..-

x7
...

EIMO:I
t
t
r

ca

(Student Handout) J

. . ,

)
i

ar

t_
t
r

: 4,10
I I

I 1 .1

:

fr

(

t

159
1

1
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1

1

11t
1

1 1

1 f
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1

1
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APPENDIX D (Cont'd.)

(Teacher Key) "
.

IBM S/360 PROGRAM STATES

STOPPED or OPERATING

RUNNING br WAITING

SUPERVISOR or PROBLEM

MASKED or INTERRUPTIBLE
tfr

-k .

STOPPED.. or OPERATING

I
RUNNING . or WAITING

-I I

PROBLEM or SUPERVISOR

t ,

MASKED or INTERRUPTIBLE

/1

i 61;2,



APPENDIX D (Cont'd.)

(Student Handout)

IBM S/360 PROGRAM STATES-
,

Write the names of the different program states on the sho'rt hoiontal lines.

r-,

OR

r

OR

.r

-ow

OR

4s,

OR



`1,

PAPER TAPE

-- 77-

SCHEMATIC OF A TELECOMMUNICATIONS SYSTEM

(Teacher Rey)
PAPER TAPE

MODEM'

4 MODEM

A
TRANSMISSION

CONTROL
UNIT

TRANSMISSION

CONTROL 4

UNIT

TERMINAL

1:63
MODEM'

r.

moDEm 1$4

t



SCHEMATIC OF A TE COMMUNICATIONS SYSTEM

'(Student Handout)

1-



i3

APPENDIX D (Confd.)- 7-

Match a list of diagnostic messages printed on the console typewriter and a group of interactions by the
operator. Not al, interactions are used.

a)

b)

c)

d)

INT, ERACTION

Non-recoyerable error. Type the verb CANCEL
on the Console. ,

.

Putch unit not ready. Run out cards, ready the
punch unit, and type RETRY on console.

,

Type the commandO. on thit.console to establish
the dv.te and clock:'

No action. System will cancel the job.

I.

3.

4.

5.

MESSAGE

Set command not given

Bg OP08 A intery ;Fig

Error has occurred dining linkage editing.

Cat name AT in library

Punch check-outcard

e) User program not found in library. Type
IGNORE on console.

11,Blickgro_tmd is indicating that a divice is not
ready. Ready the device.

-e

Answers

7. C

2. f
3. d

4. a

5. b

I*

O

15-28
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APPENDIX D (Coned.),

Ak

IBM DISK OPERATING SYSTEM

CONTROL PROGRAMS

i. TASK MANAGEMENT

(Supervisor)

2. JOBMANAGEMENT

PROCESSING PROGRAMS

1. LANGUAGE TRANSLATORS

(Souice Code -- High Level)

2. SERVICE PROGRAMS-
-

(Librarian and Utilities)

3. USERj:WRITTEN PROGRAMS*

'
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APPENDIX E. INTRODUCTION TO REPORT PROGRAM GENERATOR .

(RPG) PROGRAMMING.-
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PREFACE

APPENDIX E

\
'This program was designed to be used by the teacher and the class to discuss each step of the programming.
cycle.

Problem Statement

Using a Student Name file of punched cards prepared by the computer at the end of the last school schedule
run, sort the.cards on the First Name field within the Last Name field within the Class Period field within the
Course Number field.

The input record is made up of t 'he following fields:

Last Name 1-15 Identification Number 42-47

First Name 16-25 Courk Number 48-51

Middle Initial 26 Class Period 53

Grade 40-41 Sex 80

The output record is tc be a printed class list including the following:

HEADING

Name of the school Teacher name CLASS LIST

Name of the school system Coarse number Column headings

Name of the city and thE state Course name
in which the school is located

DETAIL

1dentifcation number Grade

Student name Last, First, Middle . Sex

6

TOTAL

Footing NUMBER OF STUDENTS

Total number of students in the class

I

Write, c ute, and document 'a program to print the Class List for a Data Processing class 5370. Cse all
tht tte in the programming cycle.

E-2

170



a.. a Lai VALI 14% L. k...uut. u.r

JOB: CLASS LIST

A printed report is to, be developed listing the student name, identification number, grade, and sex of each
student in a class .Data Processing, 5370. The page is to have headings including: name of school, school ,
system, city and state in which the school is loCated; teacher name, course name and-number, and column
headings for the listed information.

At the end of each Class List, there is to be a Total rme containing the footing: NUMBER OF STUDENTS
and the total number of students enrolled in the class.

Test data will code from the Student Name input file.

The name bf the Input File is STUDENT and the name of the Output File is LIST.

This program is to be compiled and executed on an IBM S, 370, using the Report Programming Generator
{R PG) langnage.

.

State in sequence the nine steps in the Programming Cycle.

Answer.

1. Read the problem statement.

2. Organize the facts and prepare the problem specifications.

3. Develop the problem solution flowchart or decision table.
t

4. Write the narrative.

5. 'ode the source program.

f .6. Punch the program.

- 7. Test the program.

8. lie` bug the diagnostic errors.

9. Organize. the documentation.

1
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APPENDIX E (Cont'd4
1"

Giejn,a list of students and the schools they attend. %ite a progr n to,print the student names in one
column and the school narifs in a second column.

Sample Criterioh: . t

Read the-problem staternent:i

Organize tht Printer Spacing Chart and the Record,Layout.

Develop the solution using a flowchart.
. , .

Write th4 narrati4 etu include the problem specification, an mplanatioikof the problem, the logic for the
solution. the equipmentan the computer language to be used, thesource or thetest data."

* ethe instructions for the source program.

Punch tie source program. test datt and Job Control Language..

Test the program

Debug and execute the program.

'Organize 4-he documernaticm forthe-applicatIon-progfam.

t,

en a prugrain assignment. including alphameric and numeric data fields, addition and editing, and the
dat rocessing forms. writ; a program to calculate, edit. ,and pant.

0

Sample Criterion:

Read the 'problem staternent.",

Organize the Printer Spacing Chad and titC Record Layout.:

.Develop the problem solution using a flowchart:

.

rite the nafrati4e to Andude the problegi specification. an explanation of the problem. the logic for the
solution. the equipment and the computer Langitage* to be used, the source of the test data.

Code the instructions for the Source program.' '

Punch the solirce program.,test data. ancrifie. Job Control Language.
- k

Test the program.

Deliugandexecute the program.

Organize the documentation for the application program..

te

E-12

4

1
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APPENDIX F* 1
,

.. .
J--

areWrite, execute.execute. a document the A PG, program to prepare a Weekly Payroll eport. Employees are to
.

,.
,reeeive'the time-an -one-half forall wort in excess of 40 hours. ii -

... .

EXAMPLE
Fj

An employee working 42 hotirs af$2.00 per hour_would be paid for 40.hours at $2.00 per hourand 2 hourstt
53.00 per how.

-INPUT <

.
Payroll Cards Input is to conpist of Payroll Cards containing the Employee Nurtiber, Employee Name. i
Hours 'Worked. Rate of Pay. %nd Ded-uctrore.

4-- ./

Pay roll Register Output is to consist ofa Payroll Register. The report is to crtain the Employee Numbei.
Employee Name. Total Hours Vv'oiked. Regular Rate ofPay, Regular Earnings, Osertne Earnings. Total
,Farnmgc Deductions. Net Pay (iotil Earnings minus Deductions equas-Net Pay ). Final Totals are to be
pnnied of Ilegular Earnings. O'.ertime Earnings, Total Earnin,gs, Deductions. Nev. Pay.

SAMPLE CRITERION:

Problem' Statement 147

Printer Spacing Chart

f
1

ReAl Layout 4

7'-
flowchart and' or Decision Table

Narratne= including the problem. specifisatiOn, an explanation of the problem, die logic for the(
solution, the equipment and the computer language to bused. the source of the test data

COded instructions for the source program '

; .ii Punched source program. lest data, and Job Csintro' Languagt statements, ,
4*

,..yes( Progrim- . .,
A i. . if .. ...

.
.---.

Debug and execute the program 40
11e i

. Organize the doCumentation for the program. t
%.

-.

I

F-2

o
0
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KPPENDJX F (Coned.)
.

Using a preiousl, vrittel or executed program with a le\el control indicator, cude'the instructions to
double space qind Group fl)int the" report.

. .
. i ,

Rembe the detail control card from the Output Specifications.
v :., ,

"I. -
Punch.another card, to replace the detail control card.- which-contains./
0 in card c `Olumn*s) 6 '
T ,u; OM column(s) 4-5-D .

2 in card coluinnts) I/3 or 19 .
LI _in card colurint(s) 34, 25 . ,,

,..

, It ma!, be necessar to rerhoNe nunrepetite.e alphanumeric fields from the Input and the Output instructions
, in the program.

"fe.

I

a.

4

a

4
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7.7 APPENDIX C.

PART A ,
1

List in order thefour divisions of any COBOL program and describe each.

Answer

1. Identification division identifies the source program

Env ironment div ision specifies the compute/ that is used, and associates files with hardware devices

3. Data dis ision describes all data that will be considered input and output, and establishes work areas

4. Procedure division contains the procedure commands needed to, solve the problem

PART B..

Probleml

Given the following problem statement:

If an employee had no rise during the last stxitntinths or earns less than 55000. provide a 5'7 raise
othertvise-no raise.

Underscore the, elements of t-he probletn.

1

Prepare the decision table.

Test the table to determine accuracy.

Answer

ELEMENTS cony ION, ENTRY

Rtise a;t 6 Enos

-;Yes No No

x x

Earns at least $5.1099 .x x

ACTIONS
.

ACTION ENTRY

No ra(se x .. `'

5c7 wise7 ,. ..
x x

S

6, -2

t .
L.1
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s

1 .71,

' . .

. .

- 'FLOWCHART: LABELR UN

(SUBROUTINES). a r.Cs rot

I.

a

cykrA-ifited)

erS7 NAME
ro

1 b -

. mover
srAser

TO
CerrA-4-43A

1

411

ri e I Ogle

ctry-srAre

DATA-Meh
. ro

I

.

A

c

.5

/

- ' G-4

192

r

S tee ritfrect

crg

f

r: r,,a)

;11)-0E-Jot

Star /c0A1

o a .

1.

l

s

IA

..1
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APPENDIX Acont'd.)

Problem 2

. The folIov.ing is provided foi Tame and address card:

name in card .columns 1 through 36

street address in card c olumhs 31 through 50

city in card columns Slothrough 57

izip code' n card-columns 58':throjigh 62

age in Card c6lUmns 63. and 64 .

4fr Oone number in card columns 0 throtigh 71

1

ef.

and a special code in hard column 72 to represent sex:

male = 1, Temale = 2. and not given = any other number -

., .

The printed output will consist of a heading at the top of each page followed by detail lines, single-spaCed
three.lines below the heading At the end, the message end of job is to be printed 'on ths.computer.cons`ole.,_. - A -

r. 14

Prepare a flowchart using proper flowchart symbols for the problem. Be sure to include the heading. detail
lines. all,decisions. and connectors. Retain the flowchart for,later use.

. 1
6-- "-

.193

41

I..

*
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APPENDIX G (Coed.)

PREFACE

This program was designed to be used by the leacher and the class,to diSc'uss each step of the programming
cyEle and to introduce the first completely written, executed. and documented program.

. -

PROBLEM STATEMENT , \ ...: .
..-

v- t. . , I. .4.

'sing a customer name and address file, sort the cards into sequence ort a sorter by account number, and.
write a program to prepare a three-line label from each of the cards. -.

The name and adds card contains: .,,

the account number in caul columns I through 6
1111
the customer'sriame in catici columns 7 through 28

the street address in card columnt 29 through 50
. r

the city and state inAird columns 51 through 72
4 ,

The printed output consist of a label using print pdsitions Il through 32 as follows.

The first line at the,top of tie label contains the' name.

The second line. double-spaced below the first, contains the street address.

.
The third line. double -spaced below the second, contains the city.I . r # ,---- .

The prodess is to be repeated foi each card until all cards have been read. Prepare a flowchart. coded
instructions, sample output. and complete documentation for the problem. 'A

.

G-7-

1954Q

11.

1

11

44



a I

Sequence .....
.Q: . . . .

InErom,- MFBIMPWRIMMTIIIIIIIII 1 I 111111 111111111
Ms StrARFFIMP, _Jimmaniummilm 1111 11111 11111

1 eirmmumm. 1111 11111
1- 'MUM

IN_ 1 1.,31111

111111 1=111111
eATIFAMF

4 .. imorm, Ili_ ifflil I
1 memmam.. , , IMMIN INN

4 , tll 1,I iMOO- sun-
PI

1 11111 IIiim. ... 11111111 11111 1111 1111111 11 11
tffiill - . .. - II PA , .A 11 a P P

11 1MM !MEM! RRIORTMMIONVAIMMIMMMA1111 1 11
111111111 1111111111111111 11 51111 11- 1UMW, R. 1111 1 I I 1111111111111 11 11
AMMIRIFAM .. 111111111 11111 11111 11111
11CPIIRM . 1111 111 1 111111111 111111111111111111MU ,_ . .-4 AWITTAFTWPARTFIRRIMMIPM11111111111111

III 41111eilm., ,40 , TWPRITIM ,RIMIMMRTIMIRMIAPIRMI111111111
TM -AFAR, fl, 1 111111111 11111 1111111111111111111111
1511M1IIIIIMUMMI ., eflMERMMIMMIIIII 111 11111111 IIIEt warm, _, mintammetinr4rmus nun Hunan nun

saullownicJ-] 1 PLIMMMINIEll limminalmullim 111111
1111111 MIME 1 ROWTIMINUM111111111.11111111111111111
11111NIIIIPPIIMPRITI1 1111. MERIMIMM11111111111111111111111111111111
III IMMO 1 111111111111111111111111111111111111111111111

Date

Graphic

Punch
1111111111Mit
IMINIMMIEN

:

1:6i



!
A A.

.Sequence

Date
1=11111111111111
1122111111.111111

:

..11

;

miNfArreinlimmerrinimminrimPrrrimnirmniminniim
Allsanmw .19marmrtmmne. MMIMMTIIRRIMWORI1111111

1111 ITWEIMIOOMFAIMINIMIM111 111111111111111111 111111
ririffiEFINTITIMMARM 11111- 11111111111111111111111111111

.1 IMILIMP _BEPIRz 1111M2111 II minimal 111111llNEMir luau muumuu unimunsm 111111
11111PrIE PTIE1 Asonmnsmm. !. in minullimi ii

: Emmy_ A! AMMERMAN 111111111111111111111111 11
111111PIE IIMOAIReMIEWM- .11111TWNI,ITIIIIM111111111111 11

III 11 111111111111111111111111111111111111111111111111I 11
IMIMMITTIVEREM.- 1111111111111111111111111111111111111111 11

A a .!9111 111111111111111111111 111111111111111111111111 11
!!!I! A1111111111111111 11111 1m'Timm 11111 1111111111111111 111111111111111111111 11

III 1 1!4. IMITIPTIMFMIMMIRMW M811111111111111111111111111
.nurritim ritaftirmimunimmumumunummuuENURE 911EFIRTMETEMINIIIIIMME1111111111MIMINIMM

MPUFRIELVAPPRIPMEPTIPTRWIERETIPEINMEMIIIMMIII II AMMIMPATRIMIMERIVAIIIIII 1 1111111111111111111111111111
111 AMU IPIFEMPRIRFIRTIRIMIM111 1101111111111111111111111111111itinnr ARPrinriVir.irMir.P.WriMMTITIIPMUMIMMEMMO

1111 1MIIIr11711011111011111111111111111111MIIMIIIIIIMIM
HIMIT..111PIREPIRMIRPFMNIUMMIII1111111111111111111111111

11110RIIIIIWIMERMInTIWTRAIMTMITRFAMMIRM11111111111111111111
summomormurneriarminramurmumwrinerminimmossmommummin



Sequence

Date

Graphic

Punch
MIIIIMEMS

maga TIli1111111111111111111111111111111111111111111111111111
1111102MEIRPVIVIRIEE, ...MINI 111 11111111111111111111 111111

I 11111,97.1tri! 111111111 11111111 111111111111111111
111111111 1111111111111111F111 111 1111111111111111111111111
111121111 II 1111 1111111111 1 11111

1. N1111111 11111111 11111111111111111 11111 11111 IIImmo 11 11111111 malimummivimimillImmimim
limos= II 11

I. 111111111 1111111111111111111111111111111111111111111111111 - 11
III 1111111111111111111111111111111111111411111111111111111111111 II

111111111 1111 11111111F11111111111111111111111111111111 II
111111111 1111111111111111m01111111111111111111111111111111 II
111111111 11111111111111111E11111111111111111111111111 11

III 111111111 1 1111111111111111111111111111111111111111111111111
111111111 I 1111111111111111111111111111111111111111111111
11111111111111 1111111111111111111111111111111111111111111111111

I 11111111111111111111111111128111111111111111111111
II11811 111 I 11111111111111111111111111111111111111111111111111
III 11 1
III III 11111111111 111111111111511111111 11111111 11111

111111 11111 11111 11111111111111111011111111111111111111111111111
1i1 I 11111111111111111111111111111111111111114111111111111111111
III
111 1111111111111111111111111111111111111111111111111111111111111111111
Iii 1111111111111111111111111111111111111111111111121111111121111111111

1.



I 144 APPENIYIX G (Coned*.

Problem 2 Part E

DIAGNQSTIC MESSAGES

CARD ERROR MESSAGE

8

10. ,
34

** 37

38

10'

\-1F010151-E
IF0.10871-W
IF010041-E

IF010021-W

010561-E
I F010871-W
IF010871-W
IF021461-W

IF021281-C

39 IF010871-W
38 -IF021291-C

55 = IF010871-W
63 161001I-C

71

72
7,3

73

-I-F01-0871W
IF010871-W
IF010871-W
IF010b117C

72 I F021261-C

75 IF030011-E

78 IF040501-E

4

e"

i.

4.

HOU-ALT INVALID AS EXTERNAL -NAME. GNORED.
' INPUT - OUTPUT' SHOULD NOT BEGIN A-MARGIN. i

INVALID -WORD INPUT-OUTPUT. SKIPPING TO NEXT RECOGNIZ-
ABLE WORD.

_
. . ...

INPUT-OUTPUT SECTION. HEADER MISSING. ASSUMED PRES-
ENT, , i -,

, / el,
.

FILE-NAME NOT DEFINED IN A SELECT. DESCRIPTION IGNORED.
' NEW PAGE ' SHOULD NOT BEGIN A-MARGIN. ...-

' TWO - LINES' SHOULD }JOT BEGIN A'-MARGIN.
RECORD SIZE IN RECORD-COVTAINS CL'AIISE DISAGREES WITH,

:COMPUTED RECORD SIZE. UfING MAXfMtJM COMPUTED SIZE.
VALUE CLAUSE LITERAL DOES NOT 'CONFORM TO PICTURE..
CHANGED TO ZERO. f

' HEAD ' SHOULD NOT BEGIN A-MARGIN.
VALUE CLAUSE LITERAL DOES NOT TONFORM,-.T.0 PICTURE.
CHANGED TO ZERQ..
TYPE -OUT' SHOULD NOT BEGIN A:MARGIN. . .

NUMERIC LITERAL NOT RECOGNIZED AS LEVEL NUMBER
'BECAUSE CODE ILLEGAL AS USED. SKIPPING TO NEXT LEVEL.,
SECTION OR 'DIVISION. /
'MALE' S-HOULIfi, Nat BEGIN A=MARGI,N.-

FEMALE ' SHOULD NOT BEGIN A-MARGIN.
`NOT ' SHOULD NOT BEGIN MMARGIN.
NUMERIC LITERAL . NOT RECOGNIZED AS
BECAUSE NOT LEGAL AS USED. SKIPPING
SECTION OR DIVISION.
VALUE CLAUSE LITERAL TOO LONG. TRUINIC:A
SIZE.
PRINT-OUT NOT DEFINED. DELETING TILI4LEGAL FLgIvIENT
FOUND.
SYNTAX REQUIRES RECORD-NAME. FOUND DNM=1226. STATE-

,

MENT DISCARDED-.

LEVEL NUMBER
TO NEXT LEVEL,

TED Tb PICTURE

G-11
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00
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'APPkND1X G (Cone 'd.) . 'c:. :' ( ' - .
' - l

#
. -

,4 DO'CUMENTATION,CfiECKLIST-FOR 'COBOL PROGRAMS
.

I 1

Form , Fd'tm Description,. '' . Check

I \
... Redarks

.
..---

_--
..--

1 , gOMPUTER CONFIGURATION SCHEMATIC
/ -

N
S.

-

- 1 NARRATIVE '

.

.

- . _

. .
, \

2 . PROGRAM DESCRIPTION - i' ' ' . .

. .

$ 3 FILE LAYOUTS
.. . .

. i
.40 ..

.

V. _

4

.

DATE CARD ,LAYOUT .

, --

.

f

5
f

80 COLUMN DATA CARD,LAiOUT
.1

" V ..

.4

t:
1. , .

. . 5
.

... .

.
.

fk, N.'
. \ ../ 41

.

CONSOLE MESSAGES,

_

../

CONTROL CARD LISTING I.

.

-I -'1111L-.
,

it KOPpURCH INSTRUCTIONS
. .

. .. .
,

.

. .._.

.

9
.

.
.

* CARRIAGE CONTROL SETUP
.

.

s .

10

.

PRINTER LAYOUT
t. .

.
. -

.

- SAMPLE' RESORT FORMS ' . ...

111111111111111111111

4

PROGRAM L/STING . . .
.

. ._

. .. --

.
.

. .

,
.".

. : '''

.

: . ..

.

*Pe
G 4,1 \ 1.

*.
4 ..

ANALYST:
.

. PROGRAMMER:
..

. SUPERV/SOR:
.

',203

4
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APPENDIX (Coofp
: '

Program ititualler:

Program Tittle:

.

04:
t(

1

4

'NARRATIVE:.

I.

4r

G-13
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'3

APPENDIX G OConfd4 .G
e ' .

. . .

I

,I.

Cs ..
.

Program number:

Program tile
.

t

.
.

.

6 .

.
.

4 .

s PROGRAM DESCRIPTION
.

.
. .,

.
.

_ .

.
,

.

1 Program lahguage . -.
.

4
1 .

Core required

.
.

.Approximate run time
. .

SysteM: :
Mode: Disk

_
Tape . L.Abels .

.

. - -
. . Printer_' . 'Paper Gartiagt tape

.. .
/

Card readtr ..
. .

Gard punch . Console ,

..

_ar_______
. .

.

INPUT FILES: -
r

File Name Sequence ;- 'Device

.
.

.

.

.
,

.
.

_._ . .
.

,

. .

,C N

. 4

.
t

. ' \.
t i

OUTPUT FILES: - % .
.

(

File Name 4.
,

..Sequqnce Device

. r
3 . . re

.

.

.4 ..

, .

. .,

. .

G-I4
i .

,

205
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APPENDIX G (Coned.)

CARD LAYOUT'

/,..i'

Accoutfr
I f Wm 6eie

J

,CC b: 6,

.

.

cusromEA
el A i tie

..

, e

7 -- ---:-.)2

_ -

Sr14Er .

ApoptEss

i
;9 - - -- - -- .ro

.

dlrY n ND Nor
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. "APPENDIX G (Coed.)

PROBLEM 2

The following is-provided for a name and address card:

name in card columns I through 30

'street addri-ss in card columns 31' thfough 50

city in S:d columns 5l through.

zip code in'card columns 58 through 62

agein card columns 63 and 64

phone number in card columns 65 through 71

keand special code in clei-d column 72 to represint sex:

male = I. female = 2. an51 not given = any other number

i.
The printed output will consist of a heading at the top of each page followed b) detail lines. singic-spaced
three lines below the heading as fol ws: i,

NAME- ADDREi4 CITY (-ZIP AGE PHONE
_ - - $

SEX.
-.t

At the end, the messagi e(id)f job is to be printed on the computer console.

Prepaie coded instructions. sertnnie...-output.".ind complete documentation for the p rp\blem_ Use the
flowchart prepared in a prior exercise, to aid in coding. Include the flowchart in the documentation.

.
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PART I,-

APPENDIX H

In working storage, use the 88 level to write an elementary item called paycode which uses a code of 1 for
bad, 2 for fair, and 3 for good.

Answer

02 ,Paycode picture 9
88 Bad value 1
88 Fair value 2
88 Good value 3

PART 2.
.

'Using the working-storage section developed in fh preNiOo.s problem, write an IF statement to meet the
following conditions:

When max is equal to total and paycode is equal to a value of 1, go to no-credit.

Answer

If max = total and paycode = bad, 'go -lb no-credit.
,

PART 3. el

Using the pre% ious working-storage section, w me an IF statement so that, when total is smaller than max ar
the paycode, is equal to a value of 3, go took- routine.

Answer

If total less than Max or paycode = good, go took- routine.

PART 4, ,

Code the working-storage section of the data dil,ision to pro% ide for a talk containing three elements of twp
numbers. Call ;he table Days-of-credit, the elements Days-to-pay, ana the subscript Ctr. ro

Answer
,'

77 Ctr picture 9
Of Days-of-credit

02 Days-to-pay pictiire 99 occurs 3 times.

'1

H-2
I

__)
F



APPENDIX H (Contd.)
S.

tt

Given a table containing the following!

4:t

02 Table-name
03, One piettire X(25)
03 Two picture X 25)
03 Three picture

I show the realignment and subscripting of the elements in t
AMT (11 positions). .

Ajiswer

02 'New-table redefines table-frame occurs 3 times.
03 Onellernent

a Name picture_ A(I4),
04 Amt picture 9(11)

t
PART 6.-

. .
Given a table called -netv-table whic, has beeredefined and subscripted, write followingTrocedice
statements: ;

been redefined
.

. . ,,, . . 0. .-.
1. Initialize a subscript galled ctr. p4P

e table to contain a NAME (14 positions) and

4

2. Move name to an area called nameout.

3`. Go 'to a paragraph called out when a elements of the `table have been moved.

Answ- er

0.

1. Move '1 etr.
.

2. Move -,name (ctr) to riameout.

3. If ctr = 4 to to out.

PART 7. .. 7.t
, , , ,

Given a table called days-of-credit which has beeredefiped and subscripted in a previous problem, rewrite
the table to include indexed b,y a ctr. . ;A: :

,,,.. ,

A - ,
Answer 4, ,

. *01, Days-of-cr edit : .
,

A: .:
..,

-- l&-
. 002 Days to -pay picture 99 occurs j tines' indexed bYctr.'

PART 8. _ t
.-

k
, .

t to set the index to a value of 4.Given the tcpiejin the previous problem,. write a stat
K

. _Answer"

Set 'en-
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PART 9.

Write the procedure segment to print a heading from an output area called A-line, and show thyvegrnent at
the end -of the program.

Answer

End-of-job

Close card-file, printer-file.
Stop run.

Headingtroutine

PART

A

Move spaces to A-line.
Write A-line from heading after advancing to-a-nevi-page.

I . -

Using the.previous problem, draw a segment of the flowchart to Jhov, branching to and returning from a
subroutine.

flowchart segnitht

S

H-r?

233

(Heading ,)
routine

wove spaces

to A-line

eel

A-line
from heading
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APPENDIX II (Cont'd4

COOL PROGRAM SHEET
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APPENIMX H (Cont'd1)

CO30i_ PROGRAM SHEET
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APPENDIX H (Cont'd.)

PART 11.

'*rite a multi-level table in v., orking storage which contains_two class codes and four train fares as follows..

toprist

Coach

. - .

;Jacksonville Orlando . .Tampa Miami.
thi.

5120.00. S150.00 = S175.00. -," $225.00

S 95.00 512.0.00 S140.00

Redefine the table so that it can be referenced by subscripts,

AnswcF-

01 Table computational 3

01

02 Coach

03 Filleuicture 9(3)v99 value 95.1fltr.
03 Fillef'picture 9(3)v value 120.00

. 03 Filler pictur value 140.00.
03 Filler:picture 9(3)v99*valde 180.00'

.

02 Tourist *"..-

OFiller picture 9(3)v99 value:J.10.00
03 Filler picture 9(3)v99 value 150.00
03 Filleicture 9(3)v99 value 175.00
03 Fielei picttire 9(3)v99 value 225.00

4

New-table redefines table computations

02 Class-code occurs 2 times
4

. 03, Train-fare occurs 4 times picture 9(3)v99

PART 12: ,--.
- ,

Using..t he previous probim, write a stateme4 to mo%e the-OrOndo coach fare to an area called Fare-cost.
, .

4

St80.00

4

AnsWer

Move Train -fare (:,I,2) to Fare-cosi.
.

'sing the previous problem,,write a statement to test the elementS and branch to Read - again if the limits pf
the table havc been exceeded, or to continue processing if theelements are witliin'the bounds of the table.'
Answer

-4

tIf class-code greater than 2 pr Train-fate greater than 4, go to Read-again.

'40, H-11
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APPENDIX H (Cont'd.)

REPORT PROGRAM GENEB,ATOR - INPUT
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REPORT PROGRAM GENERATOR - CALCULATION

SPECIFICATIONS
System/360

0444

$.49,4.

Pwercoows

C."44.1.4
Prbende

14.41144444

73 74 72 7$ SS S.3

3 s

o
7;

-..

-
E

...
v

Indicators

..

.
Fodor 1

.

%

1 1 T. 3 73 a 24 2S Is .

Operat:on

.

41

Fodor 2

''

result Reid

4s 414 .3 4, ti

r

tS S3 s3

i
I <

Resulting
Indicators

.

Comments

SL a 43 14 II NET 14 72 73 74

i

1:11
Mil s......

Compote

o -

12131

a 1 = 2
112

0z -
3 4 St IS SS SS SI,

o 1

2
...

03 CI J f I I

04 C

0$ C
>

C A
2 7 C

r =MIR Z
- F <a , z

. . c )4
....

. , n
10 C

o =MEM - 00
1 I C r**.'

'̀W. =UM
1 2 C

w

1 3 C e
A IIII

1 A C

13 c

I
. - MIIIIEN

C

C
_.

Good Gonna 1f4.4....



0

II :

=MERMENMENEM II

!mom LmitsE_____IMEMINI=MMIIMI
E m---- 111=1
c IIMEMM1=1
C MEE= MINEllMEMIIIIIMEMm MIMI
C IIMMINE_m MEINc______Iiimmiim HMI
c IMEMIZI I

AlEMI=EN= EN IINIEMIE=1II11 IIm
MUM

1111111MINIMI IN Ino
1111E1
11 1II I
Iis1

O

p.

in HUMI1===
0 IIIRMINE111111

INC IIIIIMEMMINII II
111=

11111=111
MINIIMMAIHNI11

IIMI



6,11

Sequence a!

EirMIEI z 4. . .

111111111 11111111111111111111111111111111111111111111111111111
111111111 111111111 1111111111111111111111111111111111111

# 111111111 1111 1 11111111111111111111111111111
1 1 1 1 111111111111 111 1111111111111111111111111

1 111111111 11 11 111111111111 111111111
- 111111111 1 1111111 11111111111111111111111111111
111111111 11111 11 1111 11 111111111111111111111

I: 111111111-- 1 1 11111111 11111111111111111111 110
111111111 11111111111111111111111111111111111111111111111111
111111111 1111111111111111111111111111111111111111111111
111111111 1 1111111111111111111111111 111111111111111
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1 111111111111111111111 111111111111111111111111111

1
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MULTIPLE -CARD LAYOUT FORM

Form X2465998
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i 2 3 4 5 1 ' 1 3-':. '2'1'4"4'4"1'3.n:'2723:42524:":1:17[3 323.13.44534713131414,4.24..4440,14495,V$)5z}:5457UHIC4,424.24445444411114443124344152$17nnel .

. .

. ;....5,"

99 99 9 99 9 99.99 999 999 99 99999 9 99 9 99 99 9 99 999 49 99 999 99'999 9 9999 99'3999999999 9999.9999991/9
, 7 3 4 5 4 4 9 .7' :. 3"..-* '4" 1'11":442*T.:::73217-173XPr13.443136343141:44,424'.444414 4%.4%:',52S1545354575154446,4:43141544S41,4114041721147,241121n412

'7.
_ . .

.
. ..

..-
.

999999999 99 999 999 99 99999 9 9 9 99 9 919 949 99 9 99 9999999 999 99 9 99 999 99 9 9 9 9999999919999999, 7 315 4 I I 4* "7.314 I 4 ."4 i :11 l''::11:4;.74.7/ 321r":.:41#111' 11173.1944147/4441.41'414SC411.1175i5554S4571;41420,4404413111371/1777714717g77771116

.
.

...
,.-- .

91 9 9 9 91 9 9 9 9 9 9 9 9 9 9 9 9 9.9 9 9 9 9 9 9 9 9 9 9.9.9 9 9.9 9 9 9 9 9 9 9 9 9-9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 91 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
1 7 ) 4 $ 4 ' I 4 , : 4 " ." -17.1; rr::717."3,4%.1,1,_#: 4 :14.4141164 Cs ;.441.441'4111:45 ...-,.454t54:..459444-624....445 t447444inn72n:44-e77ti791c ."

. . ', .
r "-..-- ,..I .., e v.. .....^......1 .D`

V, olv .
.6,

9 9 9 9 9 9 9 9 9 9 9 9 9 9 3 9 3 9 9 9 9 9 9 9 9 9 9 9 T 9 9 9 9 9 9 9 9 91'9 9 9 9 9 9 9 9 9.3 9 9 9 9 9 9 9
I
9 9 9 9 9 9 9 9 9 9 9 9 9 9. 9 9 9 9 P9 9 9: 3 , s , . 4 . . . ,..::, .4 -.. A p ;A 21 i, . ; iv v ,,. g , 4 I: 4. .: r a. i 4..s- 1, 454 - '-- i .i.: -,' ../..t.to...,wr.P2'..:73:-sql-ftnie

( 25G 25


